CHEMISTRY 


JOURNAL 


OF THE 


INDIAN CHEMICAL SOCIE 


DECEMBER, 1957 


VOL. XXXIV 


CONTENTS 


Synthesis of 5-keto-9-methoxy-1 :2:3:4:4a:5:6:6a:11a : 11b-decahydrochryso- 
2 fluorene.—By Amareshwar Chatterjee, Ramesh Chandra Chatterjee and 
q Bidyut Kamal Bhattacharyya - 855 
Complex compounds of bipositive silver with Part IIT. 
Argentic compounds of pyridine tricarboxylic acids.—By Bireswar Banerjee 


and Priyadaranjan Ray 859 

Menor. Action of acidic reagents on ethyl 8. 
q T. N. Ghosh and Bhabatosh Bhattacharya 863 

Structure of ketone, M. M. Bokadia 
S. S. Deshapande we 867 

Stability aud electrokinetic of stannic sol By B. N. “Ghosh and 
Ajit Kumar Ghosh 
Chemotherapeutic dyes. Part II. A. B. and R. 877 

m6s. Isolation of lupeol from Asteracantha — Nees.—By Asima Chatterjee ad 
Sudhir Kumar Srimany “ 882 

66. Estimation of trans-isooleic. acids in fats. D. D. 
Sharda Dasgupta and J. S. Aggarwal aia is in 


s-Di-m- and -p-tolylthiovioluric acids as reagents for of 
metals and for salts of organic bases.—By P. N. Bhargava, N. Veerabhadriah 


and B Satyanarayana 889 
mn68. Search for new local anaesthetics. Part. V. ati I. Sen ie (Mrs. ) Basia 

Studies in the cycloHexane series. ‘Part The of cyclohexane-r ; 1- 

dicarboxylic cid.—By Jatinder Mohan Sagar and G. S. Saharia 808 


B70. Azo and mercurated azo derivatives of some 2-aminothiazoles.—By G. N. saan gor 
mi7t- An alternate synthesis of 7-chloro-4-(4'-hydroxy)-anilinoquinoline.—By Achintya 
K. Sen and U. P. Basu on 906 
72. Benzylisothiuronium chloride as a reagent for dithiocarbamic acids, xanthic acids, 


alkyl thiosulphuric acids and sulphinic acids —By €. N. V. Nambury 909 
73. ‘Triterpenoids. Part VIII. ‘Triterpenes from the bark of Ervatamia coronaria 
Stapf.—By S. Pattabi Raman and A. K. Barua 972 


Substituted dicarboxylic acids. Part I. Synthesis of 2-methoxy-s- 
4-methoxy- and 3:4-dichloro-phenylsuccinic acids.—By D.K. Genge and 
J. J. Trivedi ove 


PUBLISHED BY THE INDIAN CHEMICAL SOCIETY. 
92, Upper Crecurar Roap, CAICcriTTA 9. 


| 
a> 
1958 
PAGE 
915 


“SIGCOL” “K-9” 
LABORATORY GLASSWARE, "TRIANGULAR BEAM _ 
Made of CIRCULAR ARRESTMENT 


ANALYTCIAL BALANCE 
Capacity: 200 Gms. | 
SENSITIVITY : 7) Mgm. 

5 Divisions throw of pointer for 

addition of 1 Mgm. 


BOROSILICATE GLASS HAVING HIGH SILICA 
AND LOW ALKALI CONTENT WHICH 
ENSURES RESISTANCE TO THERMAL 
SHOCK AND CHEMICAL STABILITY 


CARL-ZEISS 


HAND SPECTROSCOPES 
POLARISING MICROSCOPES 
METAL MICROSCOPES 


*“SELECTA’”’ BALANCES 


SARTORIUS 
Micro and Projection Types 


POLARIMETERS 
CARL-ZEISS MICRO-PHOTO CAMERAS 
REFRACTOMETERS LEYBOLD’S 
SPECTROPHOTOMETER VACUUM PUMPS 
STEREO-MICROSCOPES HERAEUS- OVENS 
JULIUS PETER- BOMB 
MUIRHEAD CALORIMETER 
POTENTIOMETER | HOPPLER- VISCOMETERS 


4 


Distributors : 


ADAIR, DUTT & Co. (INDIA) PRIVATE Ltd. 
CALCUTTA MADRAS BOMBAY _NEWDELHI 


Bibendranath Kanjilal, Superintendent, Calcutta University Press., 48, Hazra Road., Ballygunge, 
Printed and Published by G. Banerjee, Eeq., M.8c., Asst, Rditor., Indian Chemical Society. 


7 - — 
thic 
| bet 
are 
In 
obs 
: is n 
all 1 
OL 
fie lc 
: wal 
The 
erec 


J 1.C.S., Dec., 1957- 


MICROSCOPE FOR CHEMISTS 


. 


The microscopic examination of precipitates and crystallization with an ordinary micros- 
cope is generally not possible owing tothe shape of the vessels, and the fact that the layer 
thickness of the specimen to be examined is usually too large. Samples have to be prepared 
between the object slide and the cover glass, but in this process the crystallization conditions 
are seriously disturbed through loss of solvent or through the access of air and moisture. 
In some instances, e.g-., in the case of sediments in enclosed containers (ampoules), direct 
observativn is not possible at all. Examination with a magnifying glass, on the other hand, 
is not fully reliable with systematic serial examinations. 

Chemists’ Microscope designed by Dr. Waldmann offers the great advantage of permitting 
all microscope examinations in the usual laboratory vessels which can be easily accommodated 
ou its object stage. Magnifications available, viz., 20, 35 and 60% are adequate for the 
ficld of examination envisaged and the image quality is not at all affected in this range by the 
wall thickness of the vessels used and the layer thickness of the materials to be examined. 
Though designed on the principle of inverted microscope, Chemists’ Microscope gives an 
erect image correct as to right and left which is of particular importance when manipulations 
have to be carried out under the microscope. 


SOLE DISTRIBUTORS : 


THE SCIENTIFIC INSTRUMENT CO. LTD. 


ALLAHABAD, BOMBAY, CALCUTTA, MADRAS, NEW DELHI. 


1 


| 
| 


$nformation for Authors 


1. All papers intended for publication in the Journal of the Indian Chemical Society 
should be addressed to the Hony. Secretary, Indian Chemical Society, 92, Upper Circular 
Road, Calcutta-9. 

2. A paper will not normally be considered for publication in the Journal unless at least 
one of the authors or authors is (are) either a Fellow or an Associate member of the Society. 

3. Communications which have appeared in any other journal shall not be published in 
this Journal unless this course is specially approved by the Council. 

4. Normally an article or original paper should not exceed 15 foolscap pages. All papers 
should be submitted in duplicate in typescript with double line and marginal spacings. Tables 
and foot-notes add considerably to the cost of printing ; authors are requested therefore not 
to use them unless necessary. 

5. All papers should be carefully revised and should be absolutely in final fori of print- 
ing. Positions for text-figures should be indicated. Authors are particularly requested to 
verify references. Authors are solely responsible for the factual accuracy of their papers. 

6. Authors should note that the communications are meant for specialists in that field 
Extensive review of literature should be avoided. Well known or previously published 
procedures followed in the experimental work should only be designated or referred to. 

7. Periods of time (unless fractional) and quantities of material should be written in 
numerals. For economy the abbreviations, cm.,c.c., ml., g., m.p-, b.p., f.p., cale,, exp., 
Fig., etc., should be used. 

8. Authors are requested to enclose line drawings of the diagrams in their papers drawn 
in India ink on smooth white Bristol board. The drawings should be twice the size they ‘will 
occupy in the Journal. Authors are particularly requested to reduce the number of diagrams 
and formulae to an absolute minimum. Organic structural formulae should be arranged to {fill 
the space economically and arrows should be used horizontally or vertically, not diagonally, 
whenever possible. 

9. The reference toliterature should be given in brackets in the text and not as a 
foot-note or at the end and should conform to the normal usages of the Journal as regards 
order and punctuations, and to the abbreviations as given by Chemical Abstracts in its 
“List of Periodicals Abstracted”. Thus, Name or names of authors, Name of Journal 
(abbreviated, with a single underline); year of publication; number of volume (double 
underline) and lastly page, e.g., Karrer and Schlieutz, Helv. Chim. Acta, 1934,-1T, 7. 

The words and lines that will appear in ital’cs in print should be underlined. 

to. Authors are expected to be familiar with the normal rules of nomenclature but 
in case of doubt may refer to “Modern Chemical Nomenclature (Smith, J. Chem. Soc., 


1936, 1067). 
11. New compounds should be indicated by underlining the name at its first mention 


(excluding Headings) in the experimental section and by giving analytical results in the 
form: ‘‘{Found: ; requires “°°. Analytical ‘results for coni- 
pounds which have been cundetn known should be given in the form: ‘ vent _—_—. 
Cale. for———: ;——%) ; 

12. Every “paper must be accompanied by a short abstract giving betel | the objects 
of the investigation, the results obtained and their bearing on chemical knowledge in 
It shovld be stich as to enable any chemist to obtain a clear idea. of the 


general. 


investigation and normally should not exceed 250 words. 


auc! 


One 
retu 
pay 
at 
aut! 
pro 
—_ 


13. The address to which the proofs are to be sent should be written on every paper. 
One slip-proof or if possible a page-proof will be sent to authors, which should be 
returned whithin a week to the Hony. Secretary, failing which it will be directly printed. 

14. Authors will get 50 copies of reprints free of charge and extra 25 copies on 
payment of Re. 1/- per page. Extra copies of reprints over 75 ‘copies will be charged 
at Rs. 5/- per page. Cost of paper and binding extra. If extra copies are required, the 
author should intimate the Hony. Secretary, at the time of returning the corrected 
proofs. It would be desirable to inform him when the manuscript is sent. 


15. Notes will be given priority in publication. 


Change of address should be immediately intimated to the office. 


No claims will be allowed for copies of Journal lost in the mail or otherwise, unless 
auch claims are received within 90 days of the date of issue. 


Inland rates. Foreign rates. 
Sterling area Dollar area 
Cost of Single Issue Rs. 38 
Annual Subscription ,, 20 (for Fellows) 20 25 
,, 24 (for Subsoribers) 28 $2 
»» 28 (Composite) 34 40 


Inland Rates of Advertisement 


In Ordinary Pages: 
(Single insertion) 
Full Page eee .. Rs. 40/- 
Quarter Page ... 
In Cover Pages : In specia' positions : a 
Cover (Back) Fuli .. Rs 100/- Page iacing first reading matter ww. Rs. 
.. Half Page facing last page of reading matter... ,, 60/- 
Second and Third Pages : 
Full Page «. Rs. 70/- Page facing inside front cover ae 
Half Page Page facing inside back cover 
Quarter Page mn 


Closing date for advertising materials: 7th of the previous month, 
10% Rebate allowed in cases of six consecutive full and haif page insertions, 
All communications are to be addressed to : 
The Hony. Secretary, 


INDIAN CHEMICAL SOCIETY. 
92, Upper Circular Road. Calcutta-9. 


ty 
ar 
st 
in 
2S 
‘ 
t- 
l 
d 
n 
| 
1 
| 
|| 


WE DESIGN 
DELIVER & 
ERECT 


COMPLETE EQUIPMENT FOR H,SO, PRODUCTION 


WE SHALL OFFER TO YOU TECHNICAL UNITS 
OF THE FOLLOWING OUTPUTS: 


Raw matcrial:SULPHUR 10 wt/24 hrs. PYRITE 50 mt/24 hoors 
25 mt/24 ,, 100 mt/24 
50 mt/24 ,, 150 mt/24 ,, 
WE SHALL GUARANTEE A SUITABLE 
AND UP-TO-DATE DESIGN AND ECONOMIC OPERATION 


Praha- -Czechoslovakia 


For informations please contact 


TRADE REPRESENTATION OF CZECHOSLOVAK REPUBLIK 
BOMBAY BRANCH: KASTURI BUILDING, JAMSHEDJI TATA ROAD, BOMBAY. 
CALCUTTA BRANCH: P-38, MISSION ROW EXTN , CALCUTTA 


IV 


1 C.S., Dec., 2957. | 
NOp 
=z 
|| 


INDIAN JOURNAL OF APPLIED CHEMISTRY 


From 1958 in place of the Quarterly “Industrial and News 
Edition of the Journal of the Indian Chemical Society” a new 
bi-monthly publication under the title “Indian Journal of 
Applied Chemistry” will be published by the Indian Chemical 
Society. 

The Fellows of the Society will receive the publication 
free of any charge. 

The tentative annual subscription of the new bi-monthly 
publication has been fixed at Rs. 12/- and the cost of the 
single issue at Rs. 3/- 

The regular subscribers of the Journal of the Indian Chemical 
Society may have the new publication at Rs. 10/- as annual 
subscription. 

All communications and subscriptions intended for the 
Indian Journal of Applied Chemistry should be addressed to : 


Hony. Secretary 
INDIAN CHEMICAL SOCIETY 


92, Upper Circular Road, Calcutta-9 
INDIA. 


| 


wa 
rer 

| (V 

ha 

an 
76 

ge 

lo 

Je 

I2 

Bi 

| ib 

. Se 

Cl 

3 I- 

(I 

fu 
st 

* 

‘ 


{Jour. Indian Chem. Soc., Vol. 34, No. 12, 1957] 


SYNTHESIS OF 5-KETO-9-METHOXY-1 : 2:3: 4:44: 5: 6: 6a; 11a: 11b-DECA- 
HYDROCHRYSOFLUORENE 


By AMARESHWAR CHATTERJEE, RAMESH CHANDRA CHATTERJEE AND BipvutT KAMAL 
BHATTACHARYYA 


The condensation of 1-acetyl-A!:?-cyclohexene with 5-methoxy-1-indanone in presence of potassi- 
um tert,-butoxide furnished 5-keto 9-methoxy-1: 2: 3: 4: 44:5: 11a: r1b-octahydrochrysofluorene which 
was catalytically reduced to 5-keto-9-methoxy-1 :2: 3:4: 44: 5:6: 6a: 11a: r1b-decahydrochrysofluo- 
rene, This compound was oxidised to the lactone (V) which on hydrolysis yielded the hydroxy-acid 
(VI). The hydroxy-acid was transformed back to the lactone (V). 


The presence of perhydrochrysofluorene nucleus in Jervine and its related alkaloids 
has been definitely established by a series of degradative experiments by Wintersteiner 
and co-workers (J. Amer. Chem. Soc., 1951, 78, 2970; 1952, 7%, 3842, 4474 ; 1953, 
75, 4938) and Fried and Klingsberg (ibid., 1953, 78, 4929). The selenium dehydro- 
genation of Jervine also yielded hydrocarbons which were considered to be the homo- 
logues of chrysofluorene (Jacobs, Craig and Lavin, J. Biol. Chem., 1941, 141, 51). 


With a view to synthesising the degradation and the dehydrogenation products of 
Jervine, experiments were modelled after Rapson and Robinson (J. Chem. Soc., 1935, 
1285). This type of Michael condensation was studied by various workers (Huber, 
Ber., 1938, 11, 725 ; Bagchi and Banerjee, this Journal, 1946, 23, 307; Bhattacharyya, 
ibid., 1956, 38, 545 ; Banerjee, Chatterjee, Sen Gupta and Bhattacharyya, ibid., 1957, 
84, 715 ; Dimroth, Angew. Chem., 1947, 59, 215 ; Turner and Voitle, ]. Amer. Chem. 
Soc., 1950, 72, 4166; Johnson et al., ibid., 1950, 72, 3726; Braude and Wheeler, J. 
Chem. Soc., 1955, 329) for the synthesis of steroids. The condensation of 5-methoxy- 
1-indanone (I) with 1-acetyl-A’?-cyclohexene under the condition of Johnson et al. 
(loc. cit.) yielded a product asa yellow crystalline solid, which after chromatography 
furnished a ketone in white silky needles. This ketone may be represented by the 
structure (II) or (III). 


0 VY 
0 
(1) (11) (11x) 


The ultraviolet absorption spectra of the ketone Amx 244 mp (loge 3.87), 
292 mm (loge 4.04) and 323 mp (loge 4.35) indicate that the carbonyl function is in 
conjugation with the methoxystyrene system, as has been shown by Wilds et al. (J, 
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Amer, Chem, Soc., 1947, 69, 1985 ; cf. Birch et al., J., Chem. Soc., 1957, 1339) with 
the compounds having the above type of chromophoric system. The absorption of 
only one mole of hydrogen per mole of this unsaturated ketone, on catalytic reduction, 
clearly points to the presence of only one reducible double bond. Further, the result- 
ing dihydro compound showed only the characteristic absorption of anisole nucleus in 
the ultraviolet. From all these considerations the parent unsaturated ketone may be 
represented by the structure ‘II). This conclusion was proved by the degradative 
studies (Banerjee et al., ioc. cit.), schematically indicated below : 


(11) —> = 
| | | a, 
é \ | 


\7 
i O CH, OH CO,H 
C=O 
(IV) (Vv) (VI) 


The reduced ketone (IV) on treatment with perbenzoic acid in chloroform solution 
furnished the desired lactone (V), but only in moderate yield by the best condition 
so far studied. This low yield of the lactone is in conformity with the observation 
that in the reaction with perbenzoic acid in chloroform solu‘ion, the solvent used in 
the earlier work (J. Org. Chem., 1950, 18, 1197) there is a tendency for aromatic 
" rings to be attacked (Gutsche and Fleming, J. Amer. Chem. Soc., 1954, 16, 1771; 
ef. Milas and Schofield, J. Chem. Soc., 1956, 4213). ‘The lactone (V) was hydrolysed 
by alkali to the hydroxy-acid (VI) in 68% yield. The structure of the latter was 
established from its neutral equivalent data and its transformation with dilute sulphuric 
acid back to the original lactone. Similar easy lactonisation to form seven-membered 
lactones has been observed by Banerjee et al. (loc. cit.) and Rothman et al. (J. 
‘Amer. Chem. Soc., 1954, 16, 527). The structure (VI) for the hydroxy-acid is 
preferred because of the fact that in the peracid oxidation of ketone to the lactone, 
the extra oxygen atom usually gets itself attached to the more substituted carbon atom 


(Doering and Speers, ibid., 190, 72° 5515). 
*ExPERIMENTAL 


5-Keto-o-methoxy-1 : 2: 3: 4: 4a: §: 11a:11b-octahydrochrysofluorene (II).—Toa 
solution of potassium metal (1.15 g.) in tert.-butanol (29 c.c.), cooled in ice-water, was 
added dropwise with constant shaking under nitrogen atmosphere a solution of 1-acetyl- 
A**.cyclohexéne (4 g.) [Amox 232 mp (loge 3.97)] and 5-methoxy-1-indanone (4.3 g.), 
prepared according to the procedure of Ingold and Piggott (J. Chem. Soc., 1923, 
428,1479) in dry thiophene-free benzene (50 c.c.), The reaction mixture, which was 


_ *All melting points are uncorrected, The ultraviolet absorption spectrum was determined in ethanol 
(95%) by the Unicam"spectrophotometer, S.P. 500. 
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greenish in colour during the addition, became dark red after some time and was 
allowed to stand for 48 hours at room temperature. It was refluxed for 4 hours and 
then acidified with cold dilute acetic acid. After working :up in the usual way 
(Banerjee et al., loc. cit.), the crude solid product was sublimed at 190-95°/0:2 mm 
to yield a slightly yellow-coloured material (2.5 g.), m.p. 150-52°. A solution of this 
coloured material (2.5 g.) in a mixture of 90% petroleum ether (60-80°) and 10% 
benzene was absorbed on a column of activated alumina (Merck and Co., 75 g.) and 
the chromatogram was eluted with the above mixture of solvents. Twenty fractions 
(150 .¢.c. each) were collected. Each fraction, from the third to the twentieth, yielded a 
white crystalline solid, m.p. 152-53°. The total crystalline material (1.9g.) was collec- 
ted together, a part of which was recrystallised three times from methanol to furnish 
white silky needles, m. p. 155-56° ; Amax 244 mu (log € 3.87), 292 mu (log ¢ 4.04) and 
323 mp (loge 4.35). (Found: C, 80.74; H, 7.43. CisH2oO. requires C, 80.59; H, 
7-46%). 

The above crystalline unsaturated ketone (100 mg.), 2:4-dinitrophenylhydrazine 
(90 mg.), absolute ethanol (60 c.c.) and 2 drops of HCI (conc.) were heated to furnish red 
silky needles, m.p. 233-35°. It was purified by chromatography on alumina (6 g.) 
with benzene as the solvent to furnish a red silky material (110 mg.), m.p. 244-45°, 
which was crystallised three times from a mixture of benzene and ethyl atetate to. afford 
red silky needles, m.p. 246-47°. (Found: N, 12.15. CzsH2.OsN, requires N, 12.50%). 

5-Kelo-9-methoxy-t (IV). 
—The above unsaturated ketone (620 mg.) was catalytically hydrogenated in ethanol 
(120 c.c.) solution over 10% palladium on charcoal catalyst (o.2 g.). The calculated 
amount of hydrogen was absorbed within 4 hours. ‘The stirring was continued until 
the absorption of hydrogen had ceased. ‘The catalyst was removed by filtration, and 
the white crystalline material, m.p. 125°, obtained on removal of the solvent, was 
recrystallised three times from methanol to furnish the pure white crystalline reduced 
product (520 mg.), m.p. 140-41°, Amax 279 mp (log ¢ 3.4). (Found: C, 80.43; H, 8.34. 
C,,H.20, requires C, 80.00; H, 8.14%). 

The yellow crystalline 2:4-dinitrophenylhydrazone (50 mg.), m.p. 192-95°, 
obtained from the saturated ketone (50 mg.) as above, was once crystallised from a 
mixture uf benzene and ethyl acetate to yield crystals, m.p. 201°, which were again 
recrystallised twice from ethyl acetate to furnish yellow flakes, m.p. 202°. (Found: 
N, 12.65. requires N, 12.44%. 

Lactone of 5-Methoxy-2-(2’-hydroxycyclohexyl)-hydrindene 1-acetic Acid (V).—To 
the saturated ketone (200 mg.) in a test tube covered with black paper was added a 
solution of perbenzoic acid in chloroform (7 c.c., 3%). The reaction mixture was 
allowed to stand for 24 hours in the refrigerator. A blank experiment was also per- 
formed simultaneously. After titration which indicated the utilisation of one mole of 
perbenzoic acid. the reaction mixture was worked up as usual. The solid residue thus 
obtained was once crystallised from a mixture of benzene and petroleum ether (60-8v°) 
to afford white silky needles (90 mg.), m.p. 166-67°. This was crystallised thrice 
from the above mixture of solvents to furnish the pure lactone, m.p. 173°. (Found; ¢, 
75.28; H, 7.88. CsH2.0; requires C, 75.52 ; H. 7.69%). 


. 
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- Using the same quantities of the saturated ketone and the chloroform solution of 
perbenzoic acid as above, but allowing the reaction mixtures to stand for (i) 48 hours 
in .the refrigerator and (ii) 48 hours in the refrigerator and 24 hours at the room tein- 
perature, yields of the desired lactone were 80 mg. and 40 mg. respectively: 

-Methoxy-2- Acid (VI). —Toa solution 
ot the ‘lactone (170 mg.) in distilled methanol (2 ¢.c.) was added a methanolic KOH 
solution (4 ¢.c., 10%). The mixture was refluxed for 4 hours on the water-bath. 


- Most of the methanol was removed and water (ro c.c.) was added, when a clear solution 


was obtained. This was extracted twice with ether. The aqueous solution was acidi- 
fied with cold dilute sulphuric acid solution (2%), when a white crystalline solid was 
precipitated which was filtered. The crude hydroxy-acid (122 mg.), m.p. 136-37°; 
was recrystallised thrice from a mixture of ethet and petroleum ether (60-80°), wheu 
beautiful white crystals of the hydroxy-acid, m.p. 145-46°, were obtained. (Found : 
C, 71.01; H, 7.86; N.E., 310. C,sH2.O, requires C, 71.05 ; H 7.89% ; N.E.,-304). 

' The lactonisation of the above hydroxy-acid was carried out by heating the pure 
hydroxy-acid (10 mg.) with H,SO, (20%) for 2 hours on a water-bath. The solid 
was filtered and dried to yield a crystalline material (6 mg.), m.p. 170°, which was 
once crystallised from a mixture of benzene and petroleum ether to furnish silky 
needles, m.p. 172-73°. The mixed melting point of this solid and the pure lactone, 
m.p. 173°, remained undepressed. 

The authors’ thanks are due to the Council of Scientific and Industrial Research for 
the award of scholarships (to A. C. and R. C. C.) and a grant for chemicals, and to Mrs. 
C. Dutta for microanalysis. 
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COMPLEX COMPOUNDS OF BIPOSITIVE SILVER WITH PYRIDINE 
CARBOXYLIC ACIDS. PART II]. ARGENTIC COMPOUNDS OF 
PYRIDINE TRICARBOXYLIC ACIDS 


By BirESWAR BANERJEE AND PRIVADARANJAN RAy 


In continuation of the previous work on silver(II) complexes of pyridine mono- and dicarboxylic 
acids it has now been possible to prepare the argentic complexes of some of the pyridine tricarboxylic 
acids, namely pvridine-2 :3 :6-, -2:4:5-, and -2:4:6-carboxylic acids. 

Argentic complexes of all the three acids were cbtained by the persulphate oxidation of silver 
nitrate in presence of the acid concerned. The argentic complex of pyridine-2 :3:6-tricarboxylic acid 
fotms a very unstable green compound. Pyridine-2 :4:6-tricarboxylic acid gave two diff-rently colou- 
red complex salts, one chocolate and the vther black, whereas the colour of argentic complex of pyri- 
dive -2 :4:5-tricarboxylic acid is orange. 

The properties of these complexes are more or less similar to those Of the mono- and dicarboxylic 
acid complexes. These are possibly represented by monomeric structure like that of argentic picolinate, 
X-ray powder photographs show that the black and chocolate modifications of the argentic complex 
of collidinic actd (2:4 :6-acid) differ in their crystal structure. A consideration of the properties of the 
argentic complexes of pyridine mono-, di- and tri-carboxylic acids indicates that the order of their sta- 
bility can be represented as follows : ee : 

- Complex (mono) > Complex (di) > Complex (tri). 


In our previous communications (this Journal, 1956, 33, 503 ; 1057, 34, 207) aft 
account of the preparation, properties and constitution of the silver" complexes with 
pyridine mono- and dicarboxylic acids has been given. We have now been able 
to prepare and study some of the argentic complexes with pyridine tricarboxylic acids, 
which form the, subject matter of the present paper. Of the six different pyridine 
tricarboxylic acids, as shown below, argentic complexes with three of them have been 
studied, namely with (III), (IV) and (V). 


COOH 
H 
COOH HOOC, COOH 
N N N 
2:3:4-acid 2:3:5 acid 2:3:6 acid 
vit COOH: COOH - COOH 
N N 
2:4:§-acid 2:4 :6-acid 3:4:5-acid 
(IV) (Vv) 


: ©. Pyridine +3 :4:5-, +2:3:4- and -2:3:5-tricarboxylic acids were not available for the 
present and, hence, the preparation and properties oi their argentic complexes could not 


. 


B. BANERJEE AND P. RAY 


be studied. The other three acids (mentioned before) gave bipositive silver complexes 
by persulphate oxidation of silver nitrate in presence of the acid concerned. The! silver" 
complex of 2:3:6-tricarboxylic acid of pyridine, however, forms a very unstabic 
green compound, which decomposes even when kept in a vacuum desiccator at 5°, 
though it remains unchanged in the cold reaction mixture in the presence of au 
excess of sodium persulphate solution. Pyridine -2:4:6-tricarboxylic acid, like dipivo- 
linic acid, gave two different complex salts, one chocolate and the other black. The 
colour of silver” complex with 2:4:5 tricarboxylic acid of pyridine is orange. 

The properties of these compounds are more or less similar to those of the mono- 
carboxylic and dicarboxylic acids. All of these are paramagnetic with a moment 
value of 1.744. approximately. Their composition may be represented by the general 
formula, Ag" (XH,), (where XH; = one molecule of the tricarboxylic acid), two of 
the -COOH groups of each ligand remaining free. 

There are no copper salts of pyridine tricarboxylic acids known, analogous to the 
silver complexes. The X-ray powder patterns of the two varieties of silver" com- 
plex of 2:4:6-tricarboxylic acid of pyridine have been found to be different. There 
is no definite evidence whether this difference is due to the cis-trans isomerism of one 
and the same compound, as one of them (chocolate) contains one molecule of water of 
hydration and the other is anhydrous. All the silver" complexes of tricarboxylic 
acids of pyridine are possibly represented by a monomeric structure like that of the 


argentic picolinate. 
EXPERIMENTAL 


The argentic complexes of pyridine tricarboxylic acids are formed by persulphate 
oxidation of silver nitrate in the presence of the acid concerned, exactly in the same 
way as in the cases of the previously described acids (cf. Banerjee and Ray, loc. cit.). 
= ae Argentic Pyridine-2 : 4 :6-tricarboxylate.—Pyridine-2:4:6-tricarboxylic acid was 
prepared by the oxidation of collidine with potassium permanganate solution on the 
water-bath (Voigt, Annalen, 1881, 228, 31). 

For the prepatation of its argentic complex pyridine-2 :4:6-tricarboxylic acid 
(0.8 g.) in a finely divided state was added to sodium persulphate (3 g.), dissolved in 
minimum quantity of water, and almost simultaneously a solution of 0.3 g. of silver 
nitrate in 10 c.c. of water was added to it. As before, silver nitrate and the acid 
should not be allowed to come in contact in the absence of persulphate, in order to 
avoid the formation of insoluble silver’ salt. The reaction mixture was continuousiy 
stirred by a magnetic stirrer for 3 hours. The colour of the solution gradually 
turned green. 

(a) Black form.—If the reaction is continued at a temperature near about 25°, 
fine black crystals of the argentic complex separate from the green solution. The pro- 
duct was filtered through a sintered glass Gooch, washed with cold water till free from 
sulphate and then dried in a vacuum desiccator, placed in a refrigerator ; yield 0.7 g. 
In all the other properties it resembles the argentic dipicolinate. [Found : Ag (oxidi- 
metric), 20.50 ; Aglgrevimetsic), 20.72; C, 36.41. requires Ag, 20. “45 5 
C, 36.36%]. = 2.24 107° ; X,= 1369 107 = 1.816. 
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Fig. 1 
Argentic Collidinate, Black 


Fig. 2 
Argentic Collidinate, Chocolate 
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_(b) Chocolate form.—This was prepared as above with the reaction temperature 
maintained at about 15°. The mixture turned dark green with the separation of fine 
chocolate crystals, The yield and properties are almost the same as those of the black 
variety. [Found: Ag(oxidimetric), 19.43; Ag(gravimetric), 20.04; C, 35.70. 
Ag(CsH,NO,),.H,O requires Ag, 19.78; C, 35.16%]. Xg=2-19 x 107°; X,=1304 107° j 
fs = 1.832. 

X-ray.—The two differently coloured modifications of argentic collidinate (pyridine- 
2:4:6-tricarboxylate) show different structures, possibly caused by their difference 
in hydration. In this case also (cf. silver dipicolinate, loc. cit.) there is no 
evidence, however, to prove that they might be related as cis-trans isomers of one aud 
the same compound. The powder X-ray photographs of the two silver" collidinates 
are shown in Figs. 1 and 2 respectively. Tables I and IJ summarise the results of 
measurement of the X-ray lines of the black and chocolate collidinates, 


TABLe I 
Argentic collidinate, Ag (CsH,NO,). 
(Black). 

d, Visua! intensity. 6, d. Visual intensity. @. d. Visual intensity. 
4°15’ 10.3950 5 12°53 3.4546 100 19°51" 2.2684 5 
5°50° 7.5791 10 14°18’ 3.1185 70 20°24" 2.2097 
6°45" 6.5538 50 14°52" 3.0021 2 20°58’ 3 
7°30" §.go11 2 15°45° 2.8377 2 21°33' 2.0978 3 
5.2213 50 16°28’ 2.7173 15 22°24’ 2.0128 3 
9°31 4.65% 0. 25 17°57 2.5043 40 24°21" 1.8681 10 
10°30" 4.2267 0.25 18°33 2.4211 7 25°40" 1.8189 7 
12°22” 3.5954 100 19°12" 2.3422 7 26°10" 1.7561 40 

TABLE II 

Argenlic collidinate, Ag (CgH,NO,)2.H,O. 

(Chocolate). 
Visualintensity. d. Visual intensity. d. Visual intensity. 
9-6397 50 15°13 2.9345 0.25 25°30° 1.8192 15 
6°17’ 7.0380 50 16°12" 2.7609 45 26°19" 1.7374 10 
8°28’ 5.2316 50 17°43 2.5311 3 27°25 1.6728 2 
9°39 40 18°49 2.3983 0.25 28°5§° 1.5930 20 
10°26 4.2535 15 19°33° 2.3019 45 29°31" 1.5634 1 
11°37 3.8253 5 20°21" 2.2149 25 30°32’ 1.5161 20 
12°22) 3.6251 100 * 21°00’ 2.1493 45 31°25’ 1.4777 5 
13°30 3.2995 40 22°29 2.0142 3 32°70" 1.4488 5 
14°24" 3.0973 40 23°24" 1.9394 40 33°30" 1.4124 20 


The X-ray powder photographs of argentic collidinates were taken in the 9 cm 
‘Unicam camera as in the cases of dipicolinates and quinolinates (cf. Banerjee and Ray, 
loc. cit.). 

2. Argentic Pyridine-2 : 4 : 5-tricarboxylate.—Pyridine-2 : 4 : 5-tricarboxylic acid was 
obtained by the oxidation of berberine with concentrated nitric acid (Weidel, Ber., 1879, 
12, 410). 


S 


central metal atom. 


B. BANERJEE AND P. RAY 


The silver" salt of this acid was prepared in the same way as the argentic colli- 
dinate (salt of 2:4:6-acid). The stirring was continued in the cold and the product 
was kept in a vacuum desiccator at about 5°. It forms beautiful orange-coloured 
micro-crystals, and shows all the properties of bipositive silver as found in the cases of 
previous compounds. Yield is almost the same as the argentic collidinates. [Found: 
Ag(oxidimetric),18.01;Ag(gravimetric),18.10; C, 32.27. requires 
Ag, 18.00 ; C, 32.00%]. Xg = 1.655 x 107°; xX, = 1225 X 107°; pe = 1.73. 


3- Argentic Pyridine-2:3 :6-tricarboxylate.—Pyridine-2 : 3 ;6-tricarboxylic was 
obtained by the oxidation of sodium quinaldinate with boiling potassium permanganate 
solution (Miller, Ber., x891, 24, 1916). 


The silver” complex salt of 2:3 :6-tricarboxylic acid was prepared in the same 
way as argentic collidinate and berberonate (salt of 2:4:5-acid). With stirring, the 
reaction mixture gradually turned green, from which green crystals of the complex 
separated out. But the product was found to be very unstable as it rapidly turned 
yellow on removal from the oxidising medium. Hence, it could not be analysed com- 
pletely, though the state of oxidation of silver was determined by estimating 


-the metal both oxidimetrically and gravimetrically from one and the same sample of 


the washed and moist substance. 


For analysis, the substance was treated as usual with KI in acetic acid solution 
and the liberated iodine was titrated with thiosulphate. The solution after titration 
was evaporated to dryness and the residue was decomposed with a mixture of concen- 
trated sulphuric acid and nitric acid. The mixture was then diluted with water, 
filtered, and from the solution silver was estimated gravimetrically as silver chloride. 
[Found : Ag (oxidimetric), 0.0¢515 g. and Ag(gravimetric), 0.09421 g.]. 


A consideration of the properties of the silver" complexes of pyridine mono-, 
di-and tri-carboxylic acids indicates that in the order of their stability they may be 
arranged as follows : Complex (mono) > Compiex (di) > Complex (tri). 

In each of these groups ogain, the stability somewhat varies with the relative 
positions of the carboxyl groups. In the case of monocarboxylic acids, however, Ag" 
complexes of all the three acids (ortho, meta and para) are more or less equally 
stable. Among the pyridine dicarboxylic acid complexes of Ag", those of cincho- 
meronic (3:4), isocinchomeronic (2:5) and lutidinic acids are more or less equal!y stable 
and their stability is greater than those of dipicolinic (2:6) and quinolinic (2:3) acids. 
In the case of pyridine tricarboxylic acids studied, Ag" complex of the 2:3:6- 
acid is very unstable, while those of the other two (2:4:6 and 2:4:5) acids are fairly 


' stable. This variation of stability with increasing number of -COOH groups attached 


to the pyridine nucleus and with their reiative positions might be attributed to the 
steric effect, hindering the formation of favourable planar configuration around the 
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ACTION OF ACIDIC REAGENTS ON ETHYL «-METHYL- 
a-URETHANYL-8-PHENYLPROPIONATE 


By T. N. GHosH AND BHABATOSH BHATTACHARYA 


Action of phosphorus oxychloride on ethyl a-methyl-a-urethanyl-8-phenylpropionate leads to the ~ 
formation of a 2:5-diketopiperazine derivative (III). 


Few attempts have been made to cyclise appropriate urethane derivatives to isoquino- 
lines. Dey aud Parikshit (Proc. Nat. Inst. Sci. India, 1945, 11, 37) subjected methy! 
N-3:4 methylenedioxystyrylcarbamate to the action of various acidic reagents, such as; 
alcoholic hydrogen chloride or phosphorus oxychloride in toluene or hot sulphuric acid, 
and in each case a neutral nitrogen-free compound was. obtained, recently characterised 
a3 2:3-methylenedioxy-6-(3 : 4-methylenedioxypheny!)-naphthalene by Gopinath et al. 
(J. Chem. Soc., 1957, 1144). However, the dihydro derivative of the above urethane 
has b2en found by Dey and Parikshit (loc. cit.) to yield, when treated with phosphorus 
oxychloride, the corresponding 1-hydroxy-3 : 4-dihydroisoquinoline. 

It has been considered to be of interest to synthesise ethyl a-methyl-x-urethanyl- 
8-phenylpropionate and subject it to the action of various acidic reagents, so that 
1-hydroxy-3-methyl-3-carbethoxy-3 : 4-dihydroisoquinoline, if obtained, could be easily 
converted into 3-methyl-3-carbethoxy-3 : 4-dihydroisoquinoline. The latter isoquino- 
line d2rivative would constitute a suitable agent for hydrolysis and decarboxylation and 
for testing whether decarboxylation is followed by dehydrogenation or not. A study 
of this aspect has bzen prompted by a previous observation (Ghosh and Dutta, this 
Journal, 1955, 32, 17, 755) that, when (z-acetamido-8-phenyl)-ethylmethyl ketone or 
8-phenyl-substituted analogues are treated with acidic reagents, 1-methylisoquinoline 
derivatives are formed, the process involving cyclodehydration, and dehy- 
drogenation, the exact sequence of which is not clear. 

2.Methyl-a-amino-8-phenylpropionic acid (Ghosh, Bhattacharyya and Datta, ibid., 
1957, 3%, 417) has been conveaiently esterified in presence of dry hydrochloric acid gas 
and the ethyl ester (I), generated from the ester hydrochloride, has been condensed with 
ethyl chloroformate in au inert solvent to furnish ethyl «-methyl-2-urethany!-8-phenyl- 
propionate (II). Action of a mixture of phosphorus oxychloride and polyphosphoric 
acid (cf. Snyder and Werber, J. Amer. Chem. Soc., 1950, 72, 2962) on (II) has furnished 
(1) as the main product (vide Experimental). However, when (II) is treated with 
phosphorus oxychloride, a neutral compound, devoid of any ketonic property, has been 
isolated. On hydrolysis with concentrated hydrochloric acid this affords «-methyl-«- 
amino-8-phenylpropionic acid. These properties dispense with the structure (IV) and 
can be accommodated by the structure (III: R=CO,Et), also supported by figures on 
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analyses and molecular weight determination. With hydrazine hydrate, and with 
semicarbazide hydrochloride in preseuce of sodium acetate, (III: R=CO-—-NH-NH,) 
and (III: R=CO-NH—-NH-CO-NH,) are respectively formed. 

The formation of the 2 :5-diketopiperazine derivative (III), effected by the interac- 
tion of two molecules of (II), is reminiscent of the synthesis of proline anhydride (tricyclic 
2 :5-diketopiperazine) from proline ester (Kapfhammer and Matthes, Z. physiol. Chem., 
1934, 228, 43). In this connection reference is also made to the treatment of +-benzami- 
dophenylacetic acid with acetic anhydride, when a compound considered to be 1 : 4-di- 
benzoyl-3 :6-diphenyl-2 : 5-diketopiperazine is formed (‘“The Chemistry of Penicillin” 
Princeton Univ. Press, 1949, p. 768). 


Me 


Me 
Ph--CH,--C—CO,Et Ph—CH,—6-CO, ft 
NH—CO,Rt 
(IT) 


Jon 
Me CH 
PhCH,“| 
NR | \NH—CO,Et 
of CH,Ph CO 


(III) (IV) 


ExPERIMENTAL 


Ethyl «-Methyl-z-amino-8-phenylpropionate (I).—A mixture of «-methyl-2-amino- 
B-phenylpropionic acid (15 g.) and anhydrous ethanol (150 g.), saturated with dry HCl 
gas, was allowed to stand at o° for 24 hours and then heated under reflux for 8 hours. 
After removal of ethanol under reduced pressure the residue was treated with cold water, 
basified with sodium bica.bonate and extracted with benzene. Removal of benzene 
furnished the crude ester which distilled at 152-54°/8-10 mm to yield a colorless liquid 
(13.5 g.). (Found: N, 6.48. C,,H,,O,N requires N, 6.76%) 

Ethyl z-Methyl-a-urethanyl-8-phenylpropionate (II).—To a solution of the com- 
pound (I, 58g.) in anhydrous benzene (150 c.c.) a solution of ethyl chloroformate 
(15.2 g.) in anhydrous benzene (50 c.c.) was added and the mixture was refluxed for 
about 5 hours, cooled and shaken with water thoroughly. ‘he benzene layer was 
removed and dried. Removal of benzene left a _ residue - which distilled at 
198-200°/8-10 mm to furnish the urethane as a colorless, heavy liquid (36 g.). (Found: 
N, 4.66. C,;H,,0,N requires N, 5.02%). The aqueous layer, on basification with 
sodium bicarbonate, yielded the compound (I, 25 g.). 

Action of a mixture of POCI; and Polyphosphoric Acid on {II),—In a flask protec- 
ted from moisture P.O; (133 g.) was treated with orthophosphoric acid (88%, 86 c.c.) 
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and the mixture heated on a steam-bath for 2 hours with occasional shaking (cf. Gilmore 
and Horton, J. Amer. Chem. Soc., 1951, 78, 1411). To this syrupy mass, when cooled, 
the compound (II, 21 g.) and POCI; (27 ¢.c.) were added and «the mixture gradually 
heated to 125° under reflux and maintained at that temperature for 8 hours. ‘The mix- 
ture was then cooled and poured into ice water: The aqueous solution was basified with 
ammonium hydroxide and the mixture extracted several times with ether. The ethereal 
extract, after removal of ether, left a residue which was somewhat purified by 
HCI-NH,OH treatment and was obtained as a thick red liquid (2.8 g.). A sample of 
this liquid furnished in benzene solution a picrate, which was crystallised from ethanol 
several times till it attained the m. p. 172-73°, unaltered by further crystallisa- 
tion. (Found: C, 49-01; H, 4.66; N, 13.10. Cy2H,;O,N.C,H;O0;N; requires 
C, 49.54 ; H, 4.58 ; N, 12.84%). This has been identified to be the picrate of the com- 
pound (I) by a mixed m.p. 

A sample of the above basic liquid was treated with 8% NaOH solution at room 
temperature with occasional shaking for 1 hour when a major portion went into solution, 
leaving a smali quantity of the liquid which resisted hydrolysis under such condition. 
The latter was extracted with ether. From the alkaline solution a-methy]-z-amino- 
8-phenylpropionic acid was isolated by a procedure recorded previously (Ghosh et al., 
loc. cit.). The ethereal extract furnished a small quantity of basic liquid, which gave a 
picrate as a gummy substance, defying attempts for purification, The chloroplatinate 
was also obtained as a pasty mass, which solidified on long standing and melted indefini- 
tely at the range of 194-202°. This also could not be purified and characterised. 


Action of POCI, on (II! : Formation of 1:4-Dicarbethoxy-3 :6-dimethyl-3 :6- 
dibenzyl-2 :5-diketopiperazine (III: R=CO,Et).—A mixture of (II, 23.6 g.) and POCI, 
(32 c.c.) was heated under reflux in an oil-bath, the temperature of which was raised to 
go° during 30 minutes. During next 20 minutes the temperature was raised to 103° 
when a gentle refluxing started. After 10 minutes the bath-temperature was taken,slowly 
to 120° and maintained at that range for 6 hours. After removal of the excess of POCI, 
by distillation at 50-60° under reduced pressure, the mass was cooled, treated with 
ice-water and then extracted with ether. ‘The ether extract was washed with aqueous 
sodium bicarbonate solution (2%) and then with water and dried (sodium sulphate). 
Removal of ether left a colorless, mobile liquid (9.5 g.), which distilled at 
158-60°/9-10 mm. (Found: C, 67.32; H, 6.48; N, 5 93. CosHscOgN. requires C, 66.95 ; 
H, 6.43 ; N, 6.01%). It is insoluble in cold dilute alkali and in dilute hydrochloric 
acid. 


The dihydrazide (III: R=CO-NH-NH.) was obtained by heating for 30 minutes 
under reflux an ethanolic solution of (III: R=CO,Et; 2.5 g.), to which hydrazine 
hydrate (1.5 c.c., 46%) was added. It was crystallised from ethanol in colorless 
needles, m.p. 232-33°. (Found: N, 18.84. C.,H..O,N, requires N. 19.18%). 


The compound ‘11] : R= CO-NH-NH-CO-NH,) was crystallised from aqueous 
ethanol in colorless needles, m.p. 200-202°. [Found: N, 2091; M.W. (Rast), 537. 
C.4H2s0,N requires N, 21.37% ; M.W., 524]. 
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Hydrolysis of (111: R=CO,Et).—The compound (III :R=CO,Et ; 6 g.) was heated 
under reflux with HCI (conc., 30 c.c.) for 8 hours. The solution was evaporated to dry- 
ness and the solid obtained was extracted with anhydrous ethanol. The ethanolic 
solution was concentrated and treated with pyridine till neutral to Congored; ‘The 
precipitated solid was crystallised from aqueous ethanol in colorless rectangular plates, 
m.p. 263-64°, and this was identified to be x-methyl-c-amino-8-phenylpropionie acid by 
2 mixed m.p. with an authentic sample (Ghosh et al., loc.cit.). 


The authors are grateful to Dr. U. P. Basu, Director of the Institute, for his con- 
tinued interest. 


BENGAL IMMUNITY RESEARCH INSTITUTE, 
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STRUCTURE OF BROMO-OXYMETHYLENE-METHYLETHYL KETONE 


By M. M. BoxapiA AND S. S. DESHAPANDE 


The structure of tlie pr-duct of bromination cf oxymethylene-methylethy) ketone has been discussed. 
It appears that the bromine atom in the product, first formed, migrates to methy! side-chian by a 


rearrangement process. 


Oxymethylene-methylethyl ketone (I) was brominated in dry ether, giving rise 
to a solid product (Agarwal, Gupta and Deshapande, this Journal, 1949, 26, 55). The 
bromo compound was given the structure (II). 


Br 
Br. | -HBr 


Me—CO-C- Me Me~CO-CBr-Me 
CHOH Br-CHOH CHO 
(I) (II) 


On further investigation it has been found that the properties of the bromo 
compound are inconsistent with the above structure. For example, when treated 
according to K. H. Meyer’s process for enol estimation (Ber., 1911, 44, 2755; 
1912, 45, 2843), it takes further bromine ; it develops viokt colour with ferric chloride 
solution ; it does not undergo inverse substitution on being warmed with acidified 
potassium iodide solution (a characteristic property of «-halogenated ketones ; Bokadia 
and Deshapande, this Journal, 1950, 27, 548; Bokadia, Agra Univ. J. Res., 1953, 
II Sec., 9) and like an enol it neutralises alkali. 


Ethyl acetoacetate by direct bromination (Conrad and Schmidt, Ber., 1896, 29, 
1044) in aqueous medium or by bromination of its copper derivative (Schonbrodt, 
Annalen, 1889, 258, 175) affords ethyl a-bromo-(2-bromo)-acetoacetate (III). When, 
however, it is treated with bromine in carbon disulphide solution, the product is 
ethyl y-bromo(4-bromo)-acetoacetate (IV) (Conrad and Schmidt, Joc. cit.), It is also 
known that (111) is unstable and passes into the more stable isomer ({V) on standing. 
Bromine in ethyl aa-dibromoacetoacetate (V) also undergoes similar migration 


(Schonbrodt, loc. cit.). 
Me-CO-CHBr.CO,Et CH,Br-CO-CH,.CO.Et Me.CO.CBr,.CO,Et 
(ITI) (IV) (V) 


= 
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Since migration of bromine in bromo derivatives of ethyl acetoacetate takes place 
from « to y position, it is just likely that bromine in bromo-oxymethylene-methylethy| 
ketone also migrates from a to y, affording compound (VI), which is capable of 
further enolisation. 


Me-CO-CBr-Me CH,Br-CO- 


CHO CHO CHOH 
(VI) 


—Me = CH.Br- — Me 


Bromo-oxymethylene-methylethyl ketone on oxidation with Kiliani’s dichromate 
mixture (Ber., 1901, 84, 3564) furnished a new neutral product, and which by its 
reactions appeared to be monobromodiacetyl (VII). Its composition has been confirmed 
by analysis. It also undergoes ‘inverse substitution’ with acidified potassium iodide, 
and affords diacetyl (VIII) which has been identified by its disemicarbazone. But 
this does not prove unequivocally that the bromine migrates to y-position as this result 
can as well be interpreted in terms of structure (IX). 


Me Me 
| | KI 
CH,Br-—CO-C=CHOH — Br-CH,-CO-C=0 ———> Me-CO-CO-Me 
acidified 
(VII) (VIII) 


Me—-CO-CH-—CH,Br Me-CO-C-—CH,Br 
| 


CHO CHOH 
(IX) 


A bromine atom attached to carbon, adjacent to the carbonyl group, is endowed 
with positive character and is capable of undergoing inverse substitution. Several 
ketones with bromine attached to 2, 8, or y-carbon atom with respect to carbonyl 
group have been examined by the authors (loc. cit.). With the exception of bromo- 
camphor ‘recently examined) all other bromoketones having bromine in the «-position 
undergo inverse substitution with acidified potassium iodide solution. Under the 
same experimental conditions bromo-oxymethylene-methylethyl ketone does not undergo 
inverse substitution. The suggested structure (VI) is inconsistent with the negative 
results of inverse substitution. A position of bromine, which is consistent with the 
results of the oxidative fiission and also with the results of inverse substitution, is in the 
side chain of the a-carbon, as shown by the structure (IX). 


It is known that when in 1 : 3-dicarbonyl system containing halogen, the latter being 
so placed that it precludes formation of an enol, such a halogen is most easily removable 
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and replaceable by hydrogen to facilitate the formation of enol. For example, when 
«-chlorobenzoylcamphor, which cannot enolise, is treated with caustic soda, the chlorine 
is not replaced by hydroxyl group as usual but is replaced, by hydrogen to enable 
the system to form enol of benzoylcamphor (Forster and Micklethwart, J. Chem. Soc., 
1902, 81, 167). Sodium hypochlorite is simultaneously formed. A more striking case 
is afforded by dibromodimethyldihydroresorcinol prepared by Vorliinder (Annalen, 1897, 
29%, 253). He observed that dilute alkali readily removed one bromine atom and 
substituted one hydrogen atom (uot hydroxyl group), but the resulting mouobromo 
compound resisted the action of strong alkali even on prolonged boiling. It seems 
that sole purpose of alkali is to facilitate the formation of a structure which can produce 
an enol, and once this structure is produced, further action is resisted. In the case 
of bromo-oxymethylene-methylethyl ketone, the cause of migration of bromine may 
be the same, namely to make the blocked system free to enolise. 


ExPERIMENTAL 


Bromohydroxymethylene-methylethyl ketone was prepared as described by Agarwal 
et al. (loc. cit.). It has been observed that if more than one molecule of bromine 
is added, the solid which separates first, disappears giving rise to a yellowish liquid 
product which decomposes on distillation even under reduced pressure. The liquid 
product does not produce any colour with ferric chloride solution and dces not 
undergo inverse substitution on warming with acidified potassium iodide solution. 


Bromohydroxymethylene-methylethyl ketone is a white solid, m.p. 143°. When 
warmed with acidified potassium iodide solution it does not liberate iodine. It develops 
violet colour with ferric chloride, indicating it to be enolic. 


The compound {0.1376 g.), when treated according to K.H. Meyer's process for 
enol estimation, took further bromine, and the iodine liberated at stage 3 due to 
inverse substitution required 10.9 c.c. of o.1041 N sodium thiosulphate solution. 
This gives 73.81% of enol. The compound (0.0314 g.} on its enol estimation by 
‘itrimetric method required 10.4 c.c. of 0.1948 N-NaOH, giving its enol content to 
be nearly 115.5%. 


Oxidative Fission of Bromo-oxymethylene-methylethyi Ketone.—To a dichromate- 
sulphuric acid mixture (11 g. K.Cr.,0;, 8 ¢.c. conc. H,SO, and 50 c.c. water) 
vromo-oxymethylene-methylethyl ketone (solid, m.p. 143°; 3.6 g.) was added slowly 
with constant shaking. After keeping it overnight, it was extracted with ether. 
The ethereal extract was washed twice with little cold dilute caustic soda solution, 
The neutral and acid components were examined separately. 


The ethereal extract containing the neutral product of oxidation after drying over 
anhydrous sodium sulphate and removing the solvent gave a neutral product, b.p. 
90°/1s0 mm, yield 1 g. It isa colorless mobile liquid. It developed no colour with 
ferric chloride solution. It underwent inverse substitution. (Found: C, 28.15; H, 
3-323 Br, 47.30. Monobromodiacety! C,H;0.Br requires C, 29.1 ; H, 3.03; Br, 48.5%). 
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In a quantitative estimation of inverse substitution 0.1287 g. of the neutral 
compound required 13 ¢.c. of N/9.731-Na,S,0; which gave nearly two atoms of iodine 
for one molecule of the neutral bromo compound. 

The neutral bromo compound (0.5 g.) was warmed with acidified potassium iodide 
solution. The liberated iodine was removed by adding just excess of N/10 (approx.) 
sodium thiosulphate solution. It was extracted with ether. To this ethereal solutlon 
a saturated solution of semicarpazide hydrochloride in sodium acetate was added. The 
ether was removed by slight warming and the solution was made homogeneous with 
a few drops of alcohol. After purification the semicarbazone melted at 277°. Its 
mixed m.p. with a disemicarbazone of diacetyl did not show any depression. 


The alkali extract gave an acid in extremely poor yield, so it could not be identified. 


CuHeEMIcaL LABORATORIES, 
Tu. D.S.B. Govt, CoLLece, Received April 24, 1957 
Tat, U.P, 
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STABILITY AND ELECTROKINETIC POTENTIAL OF STANNIC OXIDE SOL 
By B. N. GHosu anp Ajit KuMAR GHOSH 


The values of ¢, has been calculated by using Smoluchowski's equation from electro-osmotic and 
electrophoretic data on stannic oxide sol in the region of slow coagulation in presence of the chlorides 
of Na*, Ba®**, A+ and CO(NH;)%*. The specific conductivity ‘S' of the supernatant solution in 
equilibrium with the coagulum has also been measured. A plot of 1/{, against 1/5 yields a straight line 
which makes an int-:rcept (1/() on the 1/¢a axis. This ‘¢’ has been identified with the true electrokinetic 
potential of the so] in presence of the equicoagulating concentrations of the electrolytes mentioned 
above. The average value of true ‘¢’ potential determined by the electrophoretic and electro-osmotic 
methods of the given stannic oxide sol under the conditions mentioned above is equal to —37.0 mv. 


Attempts have previously been made to correlate the stability of colloids with the 
electrical charge of thcir particles or the potential of the doubie layer surrounding them. 
Hardy’s theory (Proc. Roy. Soc., 1900, 66A, 110 ; Z. physikal. Chem., 1900, 88, 385) of 
isoelectric precipitation or Powis’s theory (Z. physikal Chem., 1915, 89, 186) of a critical 
coagulation potential may be cited as examples. In recent years ithas been shown that 
the true value of the electrokinetic potential cannot be found from the electrophoretic or 
the electro-osmotic data using Smoluchowski’s equation. In a series of papers (Trans. 
Faraday Soc., 1954, 50, 955 ; 1053, 49, 1477; this Journal, 1953, 30, 9) Ghosh and 
co-workers have shown that the true value ot electrokinetic potential can be found from 
the equation : 


(1) 


where (2 = apparent electrokinetic potential calculated from Smoluchowski’s equation, 
‘S’=specific conductivity of the supernatant solution, { = true electrokinetic potential 
and for electro-osmosis 


m= 3Vi/V_.(X/&) 


and for electrophoresis m =X/¢, where x is the specific surface conductance of the colloi- 
dal: particles, ‘r’ is its radius and V,/V, is the ratio of the volume of the solid particles 
to that of liquid in the diaphragm. Ghosh and co-workers by using the above equation 
have determined the true values of ‘¢’ potential of sols of As,S,, TiO, and AgI (Trans. 
Faraday Soc., 1953, 49,1477; 1954, 50, 379; Science & Culture, 1953, 18, 498) in the 
presence of equicoagulating concentraticn of various electrolytes. They have arrived 


at the conclusion that a given rate of coagulation of a colloid is characterised by a definite 
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value of its true ‘(’ potential, independent of the valency of the cuunter ions used. 
It may be pointed out that their conclusion differs from that of Powis, since the former 
authors correlate the rate of coagulation with the electrokinetic potential, while the 
latter assumes that coagulation of a colloid can start when its electrokinetic potential 
fails below a certain critical value. In this paper the results of investigation on the 
stability and the electrokinetic potential of stannic oxide sol have been recorded. 


ExPEEREIMENTAL 


Preparation of the Colloid.—Negatively charged stannic oxide sol was prepared by 
Zsigmondy’s method (Annalen, 1898, 301, 361).. Toa 20% solution of stannic chloride 
in conductivity water liquor ammonia was added dropwise till it became alkaline and set 
toa gel. The gel was first washed by decantation with distilled water and finally ina 
Biichner funnel till it was free from chloride ion. The oxide was then dispersed in conduc- 
tivity water by shaking and peptised by using a ¢entinormal solution of ammonia. The 
coarse suspension was allowed to stand for 18 hours and the supernatant sol was separat- 
ed from the sediment by decantation. ‘The excess ammonia in the sol was driven out 
by bubbling CO,-free air through it, followed by dialysis. The dialysis was carricd 
out for nearly a month. The sol obtained in this way was very dilute and pure. 
The amount of ammonia per 100 c.c. of the sol was 0.004023,g., indicating that most 
of the ammonia originally used had been removed. Its stannic oxide content was 0.74% 
and the specific conductivity was 1.22 x 10~* mhos at 35°. 


Determination of the Equicoagulating Concentration.—In these experiments, an elec- 
trolyte solution (2 c.c.) was mixed with 2 c.c. of the colloid and the mixture left as such 
for 20 hours. After this period the mixture was centrifuged exactly for 2 minutes under 
aregulated speed. The supernatant liquid was then examined for transparency or 
opacity. The equicoagulating concentration was such that the supernatant liquid became 
just transparent after centrifugation. 

Measurement of Electrokinetic Potential by the Electro-osmotic Method.—The 
coagula were obtained by adding a definite volume of an electrolyte solution to an equal 
volume of the colloid. This was maintained constant in all the experiments. ‘The final 
concentration of the electrolyte in the mixture represents its equicoagulating concentra- 
tion. The coagula were separated from the bulk by centrifuging and were transferred 
with a small amount of the supernatant liquid into a ‘U’ tube. The diaphragm was pre- 
pared in the ‘U’ tube by centrifuging for a definite period. The volume occupied by the 
coagula was maintained constant in all the experiments. The supernatant liquid, obtain- 
ed from the colloid-electrolyte mixture, was used for filling the ‘U’ tube and for the . 
measurement of the specific conductance. » The electrokinetic potential of the coaguia of 
stannic oxide sol at the equicoagulating concentration of various electrolytes. was 
measured in an apparatus similar to that used by Mukherjee and co-workers. (Nature, , 
1922, 110, 732). The electro-osmtoic experiments were carried-out at . The value.of 
‘D’ used was 74 and had been calculated from the empirical equation, D = 80 +-0.4.. 
(t = 20°). The electrokinetic potentials were measured by duplicate experiments and 
the extent of reproducibility of the results was found to be within +3%. 
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Measurement of §, by the Electrophoretic Method.—For the determination of (, by 
electrophoresis, a modified form of Burton’s appa- 

Fic. 1 ratus was used. It consists of a ‘U’ tube, each limb 

MAINS of which was provided with a cup at the top and 


HY—$_»~K—__ a stop-cock at the middle, the bore of the stop- 


cocks and the limbs being the same. Into the bottom 


ne of the ‘U’ tube was sealed a capillary tube bent up- 


ward and carried a tap at the middle and a funnel 
at the upper end. The concentration of electrolyte 
leis wis so chosen as to cause coagulation in 20 hours. 
& / Hence, when the colloid was mixed with an electro- 
lyte solution, only a slight precipitation occurred in 


| 

I 

| 


== | Ee 30 minutes. The colloid-electrolyte mixture was 
aa ‘ES allowed to stand for 30 minutes and then the mixture 
= = was freed from the precipitates by centrifuging 
oe ; = for 2 minutes. The lower part of the ‘U’ tube and 
= a also the bores of the stop-cocks were filled with this 
colloid-clectrolyte mixture. The stop-cocks were then 
Ss = closed. The portion above the stop-cocks of the 
WE 1 ‘U’ tube was then filled with the clear supernatant 
se , fluid, prepared from another lot of the colloid-electro- 
we lyte mixture having the same electrolyte concen- 
tration as the mixture. A clear intermicellar 


fluid was obtained by rapidly centrifuging the 
mixture after 20 hours of standing. ‘Two Ag-AgCl 
electrodes in spiral forins were used and these were 
dipped into the clear liquid to the same extent in each experiment. The reversible 


electrodes have been used to avoid electrolysis and there by avoiding the fluctuation 
The level of the intermiceilar fluid in the two 


of current during the experiment. 
limbs was always the same. The two stop-cucks were then opened cautiously so 


that the boundary between the colloid and the supernatant solution remained sharp. 
The tap in the the delivery tube was carefully opened in order to allow the 
boundary to rise in the vertical limb to a level about 2.5 cm above the s op-cocks and 
when the desired level was reached, it was closed. 

Electric field was then applied and a controlled current, adjusted by suitable re- 
sistances, was allowed to flow. The time required by the boundary to travel 1 cm both 
in the upward and downward directions was noted and from this the electrophoretic 
velocities for upward and downward mcvements were calculated. The specific conduc- 
tivities of the supernatant liquid and the colloid-electrolyte mixture differed to the 
extent of 4% only, when the coagulating concentration was very low, i.e., in the cases 
of polyvalent electrolytes. Hence, an average of the specific conductivities of the super- 
natant liquid and the colloid-clectrolyte mixture was used throughout in the calculation 
of potential gradient. The values of (. have been calculated both for the upward and 
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downward movements of the boundary. ‘Their average values are recorded in Table II. 
As in electro-osmosis the value of ‘D’ has been calculated from the empirical relation 
referred to previously. The electrophoretic experiments were catried out at room tem- 
perature which varied somewhat from day to day, the maximum range of variation not 
exceeding 3°. The specific conductivity, ‘S’, and the viscosity, 7, have therefore been 
corrected for 25°, the average temperature, and since the product Sy remains constant 
and enters into the calculation of {,, the latter is not affected by the correction thus made. 


TABLE I 


Electro-osmotic data for slow coagulation. 
Time = 20 hours. Temp. = 35° 


-37.0mv. m = X = 2.71107. 
Ve & 
Electrolyte. Equicoagulating conc. Sp. condv. of super- Values of ¢ calc. 
natant soln. at 35°. Smoluchowski's 
(S x 104) equation (experimental). 
NaCl 8.123 x 10° 13.920 —34.3 mv 
8.750 X 1073 15.430 — 34-5 
1.875 xX 1073 
& 


4.351 
5.603 X 1074 


8.123 x 1074 

& 2.634 
7.003 X 1074 

8.004 X 1074 1.636 

7.180 x 1074 1.823 

8.034 X 1074 1.618 


Tasie II 


Electrophoretic data for slow coagulation. 
Time = 20 hours. Temp. = 25°. 


x 
{= -37.0mv. m = > = 4.51107’. 
r 


Electrolyte. Equicoagulating Average sp. condy. Values of ¢a calc. from 
conc. of supernatant soln. Smoluchowski’s eqn. Eqo. (1) 
and colloid-etectrolyte Upward. Downward. Average. 


mixture at 25°. Experimental. 
(S x 104), 


— 


NaCl 8.123 x 1073 N 9.696 —-339 mv. — 33.8 mv. 
NaCl 8.123 X1074 


& 2.170 — 34.6 —340 
7.093 X10 


BaCl, 8.004 1.338 -33.9 


«& 
BaCl, 
— 34.0 


31.3 
CO(NH3)6Cl; 8.034 x 1074 1.309 —33-3 — 32.6 


AlCl; 7.180 x 1074 1.394 — 31.3 


Cc 
I 
from 
Eqn. (1). 
34.5 mv 
34-7 
— 30.1 
BaCl, 
— 26.5 — 26.8 t 
— 22.9 fi 
— 23-5 —239 Vv 
22.0 —22.8 -- 
—36.4 mv. | 
32.7 
— 33.0 b 
—32.8 5 
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DISCUSSION 


The values of {, for stannic oxide sol, in the presence of the equicoagulating con- 
centration of various electrolytes, determined by the electro-osmotic as well as the electro- 
phoretic methods, in the region of slow coagulation are recorded in Tables I and II. 
It will be noticed that a plot of 1/{ against 1/S in each case yields a straight line. 


Fic. 2 


i 


1/S * 107 


This means that 1/{ and ‘m’ in equation (1) remain constant. As the rate of coagula- 
tion is the same for all the electrolytes used, it is expected that the average radius ‘r’ 
of the colloidal particles should remain constant, and since for electrophoresis ‘m’ stands 
for x/&, therefore ‘x’ must also remain constant. It is evident from Fig. 2 that the 
value of ‘m’ for electro-osmotic line is greater than that for the electrophoretic line. 


This is in agreement with theory since ‘m’ for endosmosis stands for 


where 31’,/V, is appreciably greater than unity under the experimental conditions of 
packing. It will be found from Fig. 2 that the electro-osmotic and electrophoretic 
lines meet the ordinate at the same point, yielding thereby the same value of 1/§ and, 
hence, of {, viz., —37 mv. It will be noticed from the data recorded in Tables I and IT 
that for electro-osmosis, the values of {. vary from —22.0 mv to — 34.5 mv and for electro- 
phoresis, they exhibit a narrow range of variation only. ‘These data indicate that the 
effect of surface conductance in depressing {. is greater in endosmosis than in electro- 
phoresis. ‘This effect has also been observed in the cases of other sols like As,S; (Nature, 
1955, 176, 1080), AgI, Al,O; etc. by Ghosh and co-workers (private communication). 


Taking ¢ = 37 mv and m = 2.71 107°, the values of {, for electro-osmosis have 
been calculated for different values of ‘S’ from equation (1) and are recorded in column 
5 of Table I. 


"06 

STANNIC OXIDE SOL. 

. SLOW COAGULATION 

0s ©- ENDOSMOSIS 35°C 

CATAPHORESIS 

° 
04 
03 a 
02 
14 28 42 56 70 
3V, 
V x/&, 
2 
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It will be noticed that these values of (, are in good agreement with those calculated 
from Smoluchowski’s equation for the corresponding values of ‘S’ und recorded in 
column 4 of ‘Table I. 

Again taking the same value of ¢, i.e., 37.0 mv and m = 4.51107’, the values 
of &, for electrophoresis for different values of ‘S’ have been calculated from equation 
(rt) and are recorded in column 7 of Table II. Here alsoa fair agreement is noticeable 
between these values of {, and the average of those calculated from electrophoretic data 
by using Smoluchowski’s equation for the corresponding value of ‘S’. Furthermore, 
since the value of true ‘t’ is the same for all the electrolytes used, it may be concluded 
that a given rate of coagulation of SnO, so! by an electrolyte is characterised by a definite 
value of true ‘¢’ potential, independent of the valency of the counter ions used. 


DEPARTMENT OF PHysiIcal, CHEMISTRY, 
CE AND TECHNOLOGY. Received September 4, 1957. 
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CALCUTTA. 
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CHEMOTHERAPEUTIC DYES. PART IT 


By A. B. Sen AnD R. C. SHARMA 


Several 1-amino- and 3-aminophenoxazines containing alkyl and/or ester groupings have been 
synthesised with a view to studying their tuberculostatic activity. 


In continuation of our previous work on chemotherapeutic dyes (this Journal, 1956, 
83, 671) several more substiiuted aminophencxazines have been synthesised with a view to 
studying the effect of various substituents on .uberculostatic activity (cf. Boothroyd et al., 
J. Chem. Soc., 1953, 1504). For this purpose nitrophenoxazines were prepared by the 
ring-closure of the corresponding diphenyla:nines with sodium hydroxide, following the 
method of Ullmann and Sane (Be,., 1911, 44, 3735); the nitrophenoxazines were then 
catalytically reduced tothe corresponding aminophenoxazines. In two cases, however, 
the nitrophenoxazines were directly obtained by the condensation of 2-aminophenol and 
4-methyl-2-aminophenol with 4-chloro-3 : 5-dinitio-1-tert.-amy!beuzene and 1 chloro-4 :6- 
dinitro-3-ethylbenzeue respectively, in alkaline medium. 


The required diphenylamines were obtained from methyl! 2-chloro-3 : 5-dinitro- 
benzoate, ethyl 2-chloro-3:5-dinitrobenzoate, ethyl 4-chloro-3:5-dinitrobenzoate and 
1-chloro-4 :6-dinitro-3-ethylbenzene by condensing with 2-aminophenol and 4-methyl-2- 
aminophenol. ‘Two of these chloro compounds, viz., 1-chloro-4 :6-dinitro-3-ethylbenzene 
and 4-chloro-3:5 dinitro-1-tert.-amylbenzene, as well as 4 :6-dinitro-3-ethyl-phenol, have 
been prepared for the first time. m-Ethylphenol was nitrated by a special technique de- 
tailed in the Experimental. The replacement of hydroxy group by chlorine in the dinitro- 
phenols was achieved by the action of phosphorus oxychloride in the presence of 
diethylaniline. 4-Methyl-2-aminophenol required in the above condensations was 
obtained by the reduction of 2-nitro-p-cresol in dioxane medium using Raney nickel as 
catalyst (Freeman and White, J. Org. Chem., 1956, 21, 379). 


Reduction of t,e uitrophenoxazines was’ carried out in acetic acid medium with 
’ hydrogen in the presence of Adams’ catalyst and the bases were isolated in their oxidised 
form as imine hydrochlorides. As the hydrochiorides did not show satisfactory melting 
points due to the presence of some water-insoluble impurities, the bases were characterised 


through their picrates. 


ExPERIMENTAL 


.4,:6-Dinitro-3-ethylphenol (I).—m-Ethylphenol (16 g.) was added to H,SO, (40 c.c., 
cold conc., A.R.), The resulting phenolsulphonic acid was then added dropwise into 
30 c.c. nitric acid (d 1.5) under stirring, the temperature being maintained between 0° and 
5°. The mixture was left overnight, allowing the temperature to rise very slowly to 
the room temperature. Fine yellow needles separated out. ‘To ensure complete nitra 


= 
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tion, however, the product was heated over a boiling water-bath for 5 minutes and then 
poured over crushed ice. The precipitated dinitrophenol was filtered and recrystallised 
from ethanol, yield 26 g., m.p. 85°. (Found: N, 13.01. C;H,O;N, requires N, 13.21%). 


1-Chloro-3-ethyl-4 :6 - dinitrobenzene (II).—The above compound (I, 25 g.) was 
dissolved in cold POCI, (125 c.c.) and the mixture cooled externally by ice, and to it 
diethylaniline {40 c.c.) was gradually added dropwise under stirring. ‘The mixture 
which turned red was heated in the steam-bath for 2 hours. After cooling, it was 
poured over crushed 1ce (1 kg.). The solid separating out was filtered, washed with 
excess of water and then dried. Recrystallisation from ethanol gave shining flakes 
with brownish tinge, yield 25 g., m.p. 90°. (Found: C, 41.08; H, 2.85; N, 11.99. 
C,H,0,N,Cl requires C, 41.64; H, 3.03; N, 12.15%). 

4-Chloro-3 : §-dinitro 1-tert.- amylbenzene "(III). — 3 :5-Dinitro-1 - tert.-amylphenol 
(15 g.), Obtained by the nitration of p-tert.-amylphenol in acetic acid medium (Anschutz 
and Rauff, Annalen, 1903, 327, 211), was treated with POCI, (80 c.c.) and diethylaniline 
(24 ¢.c.) as in the preceding case. A gummy mass was obtained after decomposition, 
which after dissolving in methanol was left overnight. The crystalline product (cream 
coloured flakes} obtained was recrystallised from methanol once more, yield 9 g., ™.p- 
go-o1°. (Found: C, 48.02; H, 4.35 ; N, 10.33. Ci,His0,N,Cl requires C, 48.44 ; 
H, 4.77; N, 10 28%). 

In a similar way, the following chioro compounds were obtained from the corres- 
ponding dinitrophenols. Their melting points:were found to be in accordance to the 
figures recorded in the literature. 


Compounds, 


(IV) Methyl 2-chloro-3: 5-dinitrobenzoate 


(V) Ethyl 2-chioro-3 :5-dinitrobenzoate 


(VI) Ethyl-4-chlvro-3 :5-dinitrobenzoate 


2’-Hydroxy-2 : 4-dinitro-5-ethyldiphenylamine (VII).—To a suspension of 1-chloro- 
3-ethyl-4 :6-dinitrobenzene (4.6 g-, 0.02 M) and o-aminophenol (2.2 g., 0.02 M) in ethanol 
(20 c.c.) sodium acetate solution (12 c.c., ca. 2N) was added under stirring. A reddish 
brown product separated out on refluxing for 2 hours in a steam-bath, under 
stirring. After cooling, the diphenylamine was filtered and recrystallised from ethanol 
in shining small crystals, yield 5.5g., m.p. 180°. (Found: C, 55.10; H, 3.92; 
N, 14.01. C,4H,;0;N; requires C, 55.45 ; H, 4.29; N, 13.86%). 


In a similar way, the following diphenylamines were prepared (Table II). 
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Diphenylatine. M.P. Vield. Crystalline form. %, Nitrogen. 
(A =2’-hydroxy’. Foun¢. Calc. 


(VIII) A-2: 4-dinitro-5-carbomethoxv 190° 96.0% Orange flakes 12.50 12.61 
(IX) A-5’-methyl-2: 4-dinitro-6-carbo- 207° 62.3 Bright orange 12.23 12.10 
methoxy- tiny crvstals 
(X) A-2: 4-dinitrce-6-carbethoxy- 1#7° &4.0 Reddish orange 11.95 12.10 
needles 
(XI) A-5’-methyl-2: 4-dinitro-6- 190° 70.0 Reddish brown 11.82 11.63 
carbethoxy- shinirg crystals 
(XII) A-2 :6 dinitro-4-carbeth»xy- 128° 86.5 Orange shining 11.99 12.10 
flakes 
(XIII) A-5’-methyl-2: 6-dinitro- 178° 86.0 Brown small 11.56 11.63 
6-carbethoxy- shining crystals 


2-Eihyl-3-nitrophenoxazine - (XIV).—2’- Hydroxy-2 : 4-dinitro-5-ethyldiphenylamine 
(5 g.) was suspended in ethanol (20 c.c.) and about 15 c.c. of 2N sodium hydroxide 
solution was added under stirring. Colour of the reaction mixture instantaneously 
darkened on the addition of alkali solution after which the mixture was refluxed for half 
an hour. On cooling in a freezing mixture, dark reddish brown nitrophenoxazine 
separated out. It was filtered, washed with dilute caustic soda solution followed by a 
little ethanol, and recrystallised from acetic acid, m.p. 208°, yield 3.8 g. (89%). (Found: 
C, 65.14; H, 4.09; N, 10.86. (C,,H,,0,;N, requires C, 65.62; H, 4.69; N, 10.04%). 

The following nitrophenoxazines (Table III) were prepared in a similar way by the 
ring-closure of the corresponding diphenylamines. The nitrophenoxazines were 
recrystallised from o-xylene or acetic acid and were, in general, dark red or dark reddish 
brown crystalline solids. 
TABLE III 


Phenoxazine. M.P. Yield. Mol. formula. % Nitrogen. 
Fcund. Calc. 


(XV)  1-Carbomethoxy-3-nitro- 97.0% 9.99% 9.97% 

(XVI) 8-methyl- 265° 97.0 9.23 9.33 
3-nitro- 

(XVII) 1-Carbethoxy-3-nitro- 250° 84.6 CisH,05N¢ 9.46 9.33 

(XVIII) 1-Carbethoxy-8-methvyl- 228° 88.4 CywHyOsNy 9.18 8.92 
3-nitro- 

(XTX) 3-Carbethoxy-t1-nitro- 192° 90.0 9.40 9.33 

(XX)  3-Carbethoxy-8-methyl-1-nitro- 220° 96.0 CysHyOsNe 9.04 8.92 


2-Ethyl-8-methyl-3-nitrophenoxazine (XXI).—1-Chloro-4 :6-dinitro-3-ethylbenzene 
(3.3 g.) and 4-methyl-2-aminophenol (1.8 g.) were suspended in 20 c.c, ethanol and 9 c.c. 
of approximately 2N sodium acetate solution was added. After refluxing the mixture 
over steam-bath for an hour and a half under stirring, a 10% NaOH solution (12 c.c.) was 
added. The mixture was refluxed for 40 minutes more. On cooling in ice, a dark brown 
product separated out which was filtered aud then washed with dilute NaOH and 
ethanol. The nitrophenoxazine was purified by recrystallisation” from o-xylene, m.p. 
236°, yield 3.5g. (90.6%). (Found: C, 66.20; H, 4.82; N, 10.51. CisHisO;N, 
requires C, 66.6; H, 5.18; N, 10.37%). 
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3-tert.-Amyl-1-nilrophenoxazine (XXII).—3- tert.-Amyl-1-nitrophenoxazine was 
also directly obtained from o-aminophenol ‘0.02M) and 4-chloro-3 : §-dinitro-t-tert, 
amylbenzene {0.02M) as in the previous case and was recrystallised from methanol in 
dark reddish brown crystals, m.p. 148°, yield 44%. ‘Found: N, 9.58. CirHis0;N, 
requires N, 9.40%). 


Aminophenoxazines 


3-Imino-2-ethylphenoxazine (XXII1).—2- Ethyl-3-nitrophenoxaziue (1 g.), sus- 
pended in glacial acetic acid ‘30 c.c.), was reduced at the room temperature (25°) by 
shaking in an atmosphere of hydrogen (60 lbs. pressure) for 12 hours, using Adams’ 
catalyst (60 mg.). Alight red solution was obtained which turned dark brown (with a 
greenish tinge) on exposure to air. It was quickly filtered and concentrated in vacuo to 
about 10 c.c. The free base was then obtained by neutralising with concentrated 
ammonium hydroxide. The crude base was filtered, dried and dissolved in anhydrous 
benzene. On passing dry HCI gas through the benzene solution, the imine hydrochloride 
(1 g.) separated out as a brown product. 


The hydrochloride gave a red solution in water but contained some insoluble impurity. 

The picrate was obtained as a red precipitate by adding a saturated aqueous picric acid 
solution to the filtered aqueous solution of the imine hydrochloride and was recrystallised 
from ethanol, m.p. 230-32° (decomp.). (Found: C, 52.37; H, 3.00; N, 15.58. 
C.4H,,ON,2.C.H30;N; requires C, 52.9 ; H, 3.31; N, 15-45%’. 


3-Imino-2-ethyl-8-methylphenoxazine (XXIV).—The nitrophenoxazine (XVIII, 1g.) 
was reduced catalytically as in the previous case, yielding a brown solution which 
darkened on exposure. The base which separated after neutralising with concentrated 
ammonium hydroxide was directly converted into the picrate by adding a dry ethereal 
solution of picric acid to th: dry ethereal extract of the base. The picrate (1 g.) was fil 
tered and washed with ethanol ; m.p. 220-22° (decomp.). (Found: N, 15.26. C,;H,,ON2.- 
C,H,O;N; requires N, 14.99%). 


3-Imino-1-carbomethoxyphenoxazine (XXV).—1-Carbomethoxy-3-nitrophenoxazine 
(1 g.) on catalytic reduction yielded a green solution which turned blue on exposure to 
air. The base obtained was converted into its hydrochloride (0.9 g.) and fina'ly into the 
picrate. The imine hydrochloride and the picrate were both of green colour, of which the 
latter was purified by recrystallisation from ethanol ; m.p. of the picrate, 170°. (Found: 
N, 14-28. requires N, 14.40%). 


(KXVI).— In the reduction of 
1-carbomethoxy-8-methyl-3-nitrophenoxazine (1 g.), some unusual colour changes were 
observed. The acetic acid solution was green on reduction but turned scarlet-red after 
exposure. During the removal of acetic acid by reduced pressure distillation, the red 
solution became violet. The base obtained in the oxidised form after neutralising the 
acidic solution with Concentrated ammonium hydroxide was violet-black in colour. On 
passing dry HCI gas in the dry benzene extract of the base, the imine hydrochloride (1 g.) 
Aqueous solution of the hydrochloride was reddish 


separated out asa green product. 
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violet in colour and on treatment with a saturated picric acid solution, a yellow precipitate 
of the picrate was obtained. ‘The precipitate was filtered and washed with a little 
ethanol, m.p. 162°. (Found: N, 13.94. C,sH,20,;N2.C.H;0,N; requires N, 14.08%). 


3 Imino-1-carbethoxyphenoxazine (XXVII).—Reduction of 1-carbethoxy-3-nitro- 
phenoxazine (1 g.) was carried out for 12 hours at 60 lbs. initial hydrogen pressure. 
The light brown solution turned red on exposure. ‘The free base was converted into the 
imine hydrochloride which separated out as a green compound {1 g.). The picrate was 
obtained in the usual way as a yellowish green precipitate which was recrystallised reload 
ethanol, m.p. 168° (decomp.). (Found: N, 14.34. Ci;sH,,0;N..CsH,O;N, requires 
N, 14.08%). 

3-Imino-1-carbethory-8-methylphenoxazine (XXVIII) was obtained by the reduction 
of 1-carbethoxy-8-methyl-3-nitrophenoxazine (1 g.) iu acetic acid medium. The reduced 
solution was reddish brown which darkened on exposure and ultimately turned reddish 
violet. The imive hydrochloride (1 g.) prepared was of bright green colour but gave a red 
solution in water. The hydrochloride was finally converted into the picrate which 
separated out as a dirty green precipitate and was recrystallised from ethanol, m.p. 167°. 
(Found: N, 13.51. CisH,,OsN,. C,H;O,N; requires N, 13.70%). 


1-I mino-3-catbethoxyphenoxazine (XK XIX).-—3-Carbethoxy-1-nitrophenoxazine (1 g.) 
was reduced to the corresponding aminophenoxazine and isolated as imine hydrochloride 
(1.05 g.), a green compound, in the usual way. The hydrochloride was not completely 
soluble in water as usual. The picrate was therefore prepared which separated as a 
yellow precipitate and was recrystallised from a mixture of ethanol and aqueous picric acid, 
m.p- 132° (decomp.). (Found: N, 14 22. Cy;H,,03N2.C.6H;0;N; requires N, 14.08%). 


1-1 mino-3-carbethoxy-8-methylphenoxazine (XXX).—Reduction of 3-carbethoxy- 
8-methyl-1-nitrophenoxazine (1 g.) was carried out in the usual way. The reduced 
solution turned reddish violet on exposure. ‘The imine hydrochloride ‘0.9 g.) obtained 
from the base was a green compound and was converted into the picrate which separated 
as a dark green precipitate. ‘The vicrate was purified by recrystallisation from ethanol, 
m.p. 146° (decomp.). (Found: N, 13.83. Cy¢H,.O;N,.C;H;0;N; requires N, 13.70%). 


1-I mino-3-tert.-amylphenoxazine (XXX1).—The suspension of 3-/ert.-amyl-1-nitro- 
phenoxazine (1 g.) im acetic acid (30 c.c.) on reduction gave an almost colorless solution 
which soon turned blue on exposure. The imine hydrochloride was obtained from the 
base as usual but it contained about 50% material insoluble in water. The picrate was 
therefore prepared directly fro: the base by adding a dry ethereal solution of picric acid 
to the dry ethereal extract of the base and was obtained as a reddish brown precipitate. It 
was filtered and washed with ethanol, m.p. 138-40° (decomp.). (Found: N, 14.28. 
Ci7H,sON3.C.H;0,Ns requires N, 14.14%). 
CHEMISTRY DEPARTMENT, 


Lucknow UNIVERSITY, 
Lucknow. 
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ISOLATION OF LUPEOL FROM ASTERACANTHA LONGIFOLIA NEES 
By AsIMA CHATTERJEE AND SUDHIR KuMAR SRIMANY 
Lupeol has been isolated from the roots of Asteracantha longifolia Nees. 


The roots and leaves of Asteracantha longifolia Nees (N.C. Acanthaceae) (Ghatak, 
and Dutta, this Journal, 1931, 8, 23; Basu and Ghode, Indian J. Pharm., 1952, 14, 
212; Chopra, Ghosh and Ratnagiriswaran, Indian J. Med. Res., 1034, 22, 268), 
also known as Hygrophila spinosa (Beng. Kuliakhara), possess medicinal values and 
are reported to be effective in curing rheumatism and urinary infections. From the 
roots of this plant the present investigators isolated a triterpenoid alcohol (A), 
subsequently identified as lupeol, in a gcod yield (0.25%) besides two other non- 
alkaloidal minor compounds, melting at 245-47° and 153-55° respectively.* 


The separation of these three constituents was possible through a Tswett column. 
Lupeol which analysed for Cs.H500, [2]5° = + 27.9 (in chloroform) responded to 
sterol reactions, decolorised bromine in chloroform solution, formed a monoacety] 
m.p. 213°) and a monobenzoyl derivative m.p. 
256°). Its I.R. spectrum (in chloroform) exhibited the absorption peaks at 2965 cm™' 


for -OH, 1382 cm for —C.CHs, at 1360cm™ for gem.-dimethyl, 916 and 984, and 


889 cm™* for -CH = CH, and at 1630 cm~ for a aan grouping. 
! 


Difficulties were encountered in assessing the precise molecular formula to lupeol 
(from C and H analyses and molecular weight determination by the method of Rast) 
and thus in identifying this sample. It was therefore intended to study its desoxy 
derivative, i.e. the corresponding hydrocarbon for characterising the substance. The 
latter was prepared by the Wolff-Krishner reduction (Barton, Ives and Thomas, J. Chem. 
Soc., 1955, 2056) of the ketone obtained from the parent compound by chromic acid 
oxidation according to the method of Sarett et al. (J. Amer. Chem. Soc., 1953, 18, 
1707). The above ketone and the hydrocarbon were incidentally found to be identical 
with lupenone and «-lupene, as evidenced from a direct comparison of their molecular 
formulae, properties and infra-red spectra. Further confirmation about their identities 
was available from a direct comparison of the ketone and the hydrocarbon prepared 
from the triterpenvid alcohol (A) with authentic samples of Jupenone and «-lupene 
(Heilbron et al., J. Chem. Soc., 1934, 1583; 1938, 329). Further isolation and 
characterisation of the minor components (loc. cit.) are in progress. ‘The chloroform 
and alcoholic extracts of the roots were investigated for alkaloids without any 
promising results, 

EXPERIMENTAL 


Isolation of Lupeol.—Air-dried powdered roots ‘900 g.) were soxhletted with 
petroleum ether (b.p. 60-80°) for 24 hours and the extract was concentrated. ‘The 


*A note on “Chemical investigation of Asteracantha longifolia Nees’ was published by the 
authors in the Proceedings of the.44th Indian Science Congress, 1957, Part III, p. 128. 
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latter deposited a semi-solid green mass when kept in the frigidaire for a couple of 
weeks. A portion of this crude material (M) (0.3 g.) was dissolvud in benzene and 
subjected to chromatographic separation through Brockmann. alumina (37 cm x 2 cm) 
using benzene. and later a mixture of benzene and ethyl acetate (4:1) as developers. 
Eluates were collected in fractions of 15 c.c. (Table I). 


TABLE I 


Eluents lractions. Residue on evaporation 


Benzene I-5 Non-crystallisable yellow oil 
6 Solid, m.p. 170-80° 
7 Solid, m.p. 205° 
8-14 Solid, m p. 208° 
15-18 Nil 
19-20 Solid, m p. 151-55° 
21-23 Nil 
Benezene-ethy] acetate 24 Nil 
(4: 1) 
” Solid, m.p. 246° 
28—30 Nil 


Fractions (7-14) containing lupeol crystallised from rectified spirit in long needle- 
shaped crystals, m.p. 212-13°. The yield was about 0.25% on the basis of the weight 


of dry roots. [a]5° = + 27°.9 (in chloroform). (Found: C, 84.28; H,11.6. Calc. 
for CsoHs.9: C, 84.5; H, 11.7%). 

Acetyl Derivative of Lupeol.—Lupeol (0.5 g.) was mixed up with acetic 
anhydride (5 c.c.) and refluxed in an oil-bath at 135-40° for 3 hovrs with 3 to 4 drops of 
dry pyridine. The reaction product was poured into ice-cold-water, stirred and recrystal- 
lised from 1ectified spirit. On repeated crystallisation from the same solvent the 
acety] derivative was obtained pure, m.p. 213°; [#]3° = + 46°.9 (in chloroform). 
(Found: C, 82.21; H, 11.34. Calc. for Cs>H.O.COCH;: C, 82.05; H, 11.11%). The 
sample showed no depression in melting point on admixture with an authentic sample 
of lupeol acetate which alone melted at 213°. 

Benzoyl Derivative of Lupeol.—Lupeol (0.4 g.), benzoyl chloride (5 c.c.) and dry 
pyridine (0.5 c.c.) were mixed and refluxed in an oil-bath for 2 hours at 140°, 
The reaction mixture was poured into ice-cold-water (50 c.c.), stirred continuously and 
filtered. The residue was washed several times with boiling water. The product 
was purified by repeated crystallisations from rectified spirit, m.p. 256°; [«]}° = + 61°.2 
(in chloroform). (Found: C, 84.02; H, 10.23. Calc. for Cy,HiO.CO.C.H;: C, 
83.77; H, 10.18%). The mixed melting point of this benzoyl derivative and lupeol 
benzoate, m.p. 256°, remained unchanged. 


Lupenone.—Lupeol (1.15 g.) was dissolved in pyridine (11.5 c.c.) and mixed 
with a solution containing pyridine (11.5 c.c.) and chromium trioxide (1.15 g.). The 
whloe mixture was kept overnight at room temperature and then poured into water 
and extracted with benzene. The benzene layer was washed with water, dried and 
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concentrated. ‘Te product, lupenone, was purified by chromatography and finally 
by crystallisation from rectified spirit, m.p.170°; [a]5° = + 63°.5 (in chloroform). 
(Found: C, 84 82; H, 11.12. Cale. for C;.H,,O: C, 84.90; H, 11.32%). 

2:4-Dinitrophenylhydrazone of lupenone’ was obtained by refluxing an alcoholic 
solution of lupenone with Brady’s reagent on a water-bath. Yellow crystals of 
D.N.P., m.p. 204-205°, appeared after half-an-hour. It recrystallised from a mixture 
of rectified spirit and ethyl acetate (2:1). (Found: C, 71.49; H, 8.58; N, 9.24. 
Calc. for CssH;,0,N,: C, 71.52; H, 8.60 ; N, 9.27%). 

Reduction of Lupenone to a-Lupene.—The latter was prepared by refluxing a 
mixture of lupenone (0.4 g.) with hydrazine (1 c.c.), diethyleneglycol (15 ¢.c.) and 
sodium (1.0 g.) in an oil-bath at 180-200° for 12 hours in an atmosphere of nitrogen. 
The reaction product was poured into water and extracted with benzene (300 c.c. in 
three instalments). The benzene excract was concentrated and purified by passing 
through a T'swett-column using Brockmann alumina as an adsorbent and subsequently 
by several crystallisations from ethanol. z-Lupene melted at 161-63°; = 
+ 30°.4 (in chloroform). (Found: C, 87.78; H, 12.05. Calc. for CssHso: C, 87-80; 
H, 12.19%). 

Sincere thanks of the authors are due to Dr. A. Hofmann and Dr. W. SchOniger, 
Sandoz, A. G., Basel, Switzerland for microanalyses and also to Professor R. Mecke, 
University of Freiburg, Germany for I. R. spectrum. 


DEPARTMENT OF ORGANIC CHEMISTRY, 
UNIVERSITY COLLEGE OF SCIENCE & TRCHNOLOGY, 
CALCUTTA. 


Receivod June 18, 1957. 
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ESTIMATION OF trans-isoO0LEIC ACIDS IN HYDROG ENATED FATS 


By D. D. NANavati, SHARDA DasGupta AND J. S. AGGARWAL 


The modified Twitchell lead salt-alcohol method of Cocks ef al. has been found to provide an accu- 
rate estimation of trans-isooleic acids in hydrogenated fats, taking the infra-red absorption spectropho- 


tometric procedure as the standard. 


The quantitative determination of isooleic acid contents in partially hydrogenated 
fats is of great importance because of these acids’ contribution to the body of the product 
at low temperatures. Moore (J. Soc. Chem Ind., 1919, 38, 320T) and Hilditch and 
Vidyarathi (Proc. Roy. Soc. 1929, 122A, 552) have shown that both geometrical and 
positional isomers are formed in the hydrogenation of alkyl.oleates. The American 
Oil Chemists Society recommended the modified Twitchell lead salt-alcohol method 
(A.O.C.S. Official Method, Cd. 6-38) for the determination of isooleic acids in fatty acid 
mixtures. Swern et al. (J. Amer. Oil Chem. Soc., 1950, 27, 17), however, found that 
by this method the results in most cases differed widely from those obtained by the 
infra-red spectrophotometric technique. trans-Octadecencic acids are not determined 
quantitatively by the Twitchell lead salt-alcohul method, the results being low by the 
latter procedure. Moreover, when large amounts of cis acids are present, these are 
also isolated partially with the solid acid fraction. Jackson and Callen (ibid., 1951, 28, 
61) found that the Twitchell method was fairly satisfactory for simple elaidic-oleic acid 
mixture but afforded very low values with ordinary hydrogenated fat acids. The reason 
for this failure has been attributed to the increasing solubility of lead isooleate with 
the increase in the number of trans-isdoleic acids. Cocks, Christian and Harding 
(Analyst, 1931, 56, 368) have suggested a modification of the Twitchell method, involv- 
ing the use of petroleum ether (b.p. 40-60°) in conjunction with the formation of 
lead salts in alcohol for the more accurate determination of isooleic acids in fatty acid 


mixtures. 

Although the infra-red spectrophotometric method has been found to be rapid, 
specific and accurate for the estimation of trans-isooleic acids in fatty acid mixtures, 
it requires special equipment which is not always available. During the investiga- 
tions on the modification of nickel catalyst for the hydrogenation of oils being carried 
out in this labcratory, the amounts of isooleic acids in various hydrogenated samples 
of groundnut and cottonseed oils have been determined by the method of Cocks et al. 
(loc. cit.). The results have generally been found to be in close agreement with those 
obtained by the infra-red spectrophotometric method, showing thereby that the method 
of Cocks ce al. (loc. cit.) may be employed for the accurate determination of trans-isooleic 
acids in hydrogenated fats when spectrophotometric procedure is not available. 


D. D. NANAVATI, S. DASGUPTA AND J. S. AGGARWAL 


ExPERIMENTAL 


The hydrogenation of various samples of groundnut and cottonseed oils to a 
capillary slip point 36-37° was carried out in a laboratory Parr’s medium pressure 
hydrogenation apparatus at different temperatures and pressures. Except where indi- 
cated in Table I, the nickel catalyst used was prepared at 460-470°F from nickel for- 
mate by wet reduction process in groundnut oil and its concentration varied from 0.05 

to 0.30% in different experiments. After the hydrogenation 5 g. decolorising carbon 
and 5 g. hyflo-supercel were added and the hydrogenated oil was separated by filtration 
through No, 1 Whatman filter paper. 

The futty acids of the hydrogenat:d fats were prepared by the usual saponification 
procedure. Determinations of isooleic acids in the various samples were carried out in 
duplicate by the method of Cocks et al. (loc. cit.). These values were checked by the 
infra-red spectrophotometric method. 

A Grubb-Parsons’ spectrophhotometer of the single beam type with a sodium chlo- 
ride prism was used for obtaining the infra-red data. Determinations were made using 
a fixed slit o.2: mm and at o.1 mm sodium chloride cell. The fatty acids of hydro- 
genated oils were examined as solutions of known concentrations in purified carbon 
disulphide The base line technique of Wright (Ind, Eng. Chem. Anal. Ed., 1941, 18, 
1) and Heigl, Beil and White (Anal. Chem., 1947, 19, 293) was used for the measure- 
ment of optical densities. It has been shown by Rasmusson et al. (J. Chem. Phys., 
1947, 15, 135) and Swern et al. (loc. cit.} that trans mono-unsaturated compounds have 
a strong characteristic absorption at 10.36 unlike cis and saturated compounds. A cali- 
bration curve (Fig. 1) of elaidic acid (‘B.D.H.) was obtained by plotting its known 
concentrations in carbon disulphide against their optical densities which were deter- 
inined by finding out the percentage absorptions at 10.36¢. Extinction coefficient, K, 
has been calculated from the formula K = d/cl, where d is the optical density, c is the 
concentration in g./litre and | is the cell thickness in cm. 


FIG. 1 


Optical density 


(In g./litre of 


The extinction coefficient (K) for elaidic acid has been found to be 0.593. The 
extinction coefficients of the acids of hydrogenated fats at 10,36@ were obtained as 
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above and from these values and that of pure elaidic acid the percentages of trans-iso- 
oleic acids in various samples were calculated. For each sample six values were 
independently taken and the mean results recorded. ‘The percentages of isooleic acids 
in various samples of hydrogenated groundnut and cottonseed oils, found by both 
chemical and spectrophotometric methods, are recorded in Tables I and II respectively, 


Tasie I 


Hydrogenated groundnut oil, 


Conditions of hydrogenation. trans-isoOleic acids in fatty acids samples 
Sr. No. % Catalyst. Temp. Pressure. Infra-red Cocks’ Variation of Cocks’ 
(p.s.i.) method. method, value from infra- 


red value. 


I Commercial brand vanaspati 49.75% 41.22% 1.1% 
2 Do II 32.04 33.70 2.3 
3 Do Ill 30.20 28.37 6.0 
4 0.20 (a) 176-8 2° 85-90 5.20 4.88 6.1 
5 0.20 ‘b) 18.50 17.30 6.5 
6 0.05 al 31.70 31.67 
0.10 29.87 2971 0.5 
8 0.15 24.98 25 33 1.4 
9 0.29 35.80 35-46 0.9 
10 0.25 24.58 24.47 0.4 
11 0.30 31.50 32-14 2.0 
12 0.20 150-55° ¥ 28.02 28.20 06 
13 0.20 160-66° * 25.68 25-90 08 
14 0.20 176 82° we 35.80 35-46 0.9 
15 0.20 188-93° = 24.56 24.60 0-2 
26 0.20 193-99° a 26.54 26.60 0.2 
17 0.20 201-207° Pe 36.48 36.60 - 0.3 
18 0.20 210-15° - 30.89 30.80 0.3 
3 0.20 176-82° 5-10 41.14 40.96 0.4 
20 0.20 * 10-15 30.95 30.70 0.8 
21 0.20 P . 25-3? 35-82 35-96 0.4 
22 0.20 ” 35-49 25.72 26.10 1.5 
23 0.20 = 45-50 33.92 33-55 I.I 
24 © 20 - 55-60 28.72 27.31 4:9 
25 0.20 ” 65-70 24 75 25.50 3.0 
26 0.20 mn 75-0 40.10 37.80 5.8 
27 © 20 i 85-90 34.25 35-46 3-5 
28 0.20 on 95-100 37-16 37.80 £9 
29 0 20 a 75-90 37-11 37.85 2.0 
30 0.20 {c) 32-99 33-68 2.1 
31 0.20 (d) ” » 33-20 33-63 1.3 
32 © 20 (e} 36.09 36.53 1.2 


(a)—Catalyst was prepared at 480°-485°. (b)\—Ruffert catalyst used. {c), (d) and (e)—75% of used 
catalyst from experiments 29, 30 and 31 respectively with 25% of fresh catalyst was employed in each 
case. 
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Tasie II 


Hydrogenated cottonseed oil. 


Temp. = 176-82°. Pressure = 75-90 P.s.i. 

Sr. No. % Catalyst. Infra-red method. Cocks’ method. Variation of Cocks* 
value from intra- 

red value. 


I 0.2 42.82% 43-17% 0.8% 
2 0.2 (a) 39-97 49.55 1.5 
3 0 2 (b) 44.84 44.69 0.3 
4 0.2 (c) 46.47 46.51 0.9 


(a), (b) and (c)—75% of used catalyst from experiments 1, 2 and 3 respectively with 25% of fresh 
catalyst was employed in each case. 


DISsScUSSION 


From the data in TablesI and II, it is seen that with the exception of five results 
(Table I), there is a fair agreement between the amount; of isooleic acids as determined 
by infra-red spectroscopic method and by the chemical procedure (Cocks et al., loc. 
cit.) in various samples of hydrogenated fats. Even in the results of five samples, the 
variations between the two values have not been more than 6.5%. ‘The chances of 
separation of the lead salts of the various isomers of cis mono-ethenoid C,, acids, 
formed as a result of shifting of the double bond of oleic acid or due to hydrogenation 
of linoleic acid, along with those of trans-isooleic acids are greatly minimised because 
(i) the ;is-positional isomers are formed much less than the trans ones (Allen and Kiess, 
J. Amer. Oil Chem. Soc., 1955, 32, 400) and (ii) the lead salts of the isomeric solid oleic 
acids have been found by Hilditch and Vidyarathi (loc. cit.) closely similar in solubility 
so that little or no separation results. In fact A®® and A”*!!-octadecenoic acids were 
found by the latter authors to furnish the soluble lead salts. Further, the data in 
Tables I and II clearly show that in cases where tle results by Cocks’ method are 
higher than the infra-red procedure, the differences are of minor nature and remain 
within the experimental error. . 

Therefore the Twitchell lead salt-alcohol procedure, as modified by Cocks et al. (loc. 
cit.), may be recommended as an alternative procedure for the determination of trans- 
isooleic acids in the hydrogenated fats where the more accurate infra-red absorption 
procedure is not available. 


NATIONAL CHEMICAL LABORATORY, 
Poona 8, Received June 12, 1957. 
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s-DI-m- AND -p-TOLYLTHIOVIOLURIC ACIDS AS REAGENTS FOR 
GRAVIMETRIC ESTIMATION OF METALS AND FOR SALTS OF 
ORGANIC BASES 


By P. N. BHarGAvaA, N. VEERABHADRIAH AND B. SATYANARAYANA 


s-Di-o- and -p-tolylthiovioluric acids have teen found to be good reagents for the gravimetric 
estimation of silver, ferrous and uranyl ions and for the preparation of salts of organic bases. 


Though much work has been done with the alkali salts of violuric acid (Hartley, 
J. Chem. Soc., 1905, 81, 1797; Hamntzsch, Ber., 1909, 42, 966; Meek and Watson, 
J]. Chem. Soc., 1916, 109, 544) from the point of view of colour and chemical constitution, 
no work appears to have been done on s-di-m- and -p-tolylthiovioluric acids for their 
application in the gravimetric estimation of metals and for the preparation of their 
organic salts. The present paper is the outcome of an attempt to study the use of the 
above substituted thiovioluric acids in the gravimetric estimation cf silver, ferrous iron 
and uranyl ions and in the preparation of highly coloured salts of organic bases. 


The substituted thiovioluric acids exist in tautomeric forms—oximino ketonic (I) as 
well as nitroso-enolic (II), as represented below. 


m- or p- C;H;N——CO m- or p- C;H;N——C.OH 


CS C=N.0OH* CS C.N:0O 


m- or p- 
(II) 


m- or p- C};-H;N——CO 
(I) 


The compound represented by formula (1) is a fairly strong acid of monobasic 
character and the hydrogen atom marked by an asterisk is capable of being replaced by 
metals. ‘The -CO- group in position 6 is really the residue of a carboxy] group and its 
carboxylic (acidic) character is enhanced by the presence of tolyl groups in the molecule, 
which reduces the basicity of N. ‘Therefore the metals easily replace the labile hydrogen 
Such metal salts are stabilised by intramolecular co-ordination. 


atom of the molecule. 


When such a -CO- enolises by the transference of the labile hydrogen atom, it 
becomes as much acidic in character as a carboxyl, and therefore more so than an -N.OH 
group. ‘The nitroso-enolic form forms salts with organic bases which are highly coloured 
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in accordance with the observations of Hantzsch et al. (loc. cit.), who have shown tha: 
the greater the basic nature“of the aikali or alkaline earth used in the salt formation 
with violuric acid, the greater is the intensity of. the colour of the corresponding salt 
thus formed. It will be clear from the results recorded in this paper that the greater 
isthe basic character of the organic base, the greater in general is the production of 
colour. 


Ex PERIMENTAL 


s-Di-m-tolylthiobarbituric Acid.—A mixture of s-di-m-tolylthiourer (100 g.), malonic 


acid (60 g.) and anhydrous sodium acetate (S80 g.) was powdered and heated with acety! 
chloride (120 c.c.) for 1 hour at 80°. The solid was washed with boiling water to remove 
unchanged malonic acid, filtered, dried and crystallised from glacial acetic acid in yellow 
crystals, m.p. 245°, yield 65%. (Found: N, 8.72: S, 9.9. CisH,«O.N.S requires 
N, 8.65 ; S, 9.89%). 

s-Di-p-tolylthiobarbituric Acid.—A mixture of s-di-p-tolylthiourea (100 g.) —_ malonic 
acid (50 g.) and anhydrous sodium acetate ‘80 g.) was powdered and placed into a r. b. 
flask fitted with a reflux condenser with acetyl chloride (140 c.c.). The mixture was 
heated at 85° for 1 hour. ‘The residue was filtered, dried and crystallised from glacial 
acetic acid in yellow needles, m.p. 218°, yield 75%. (Found: N, 8.70; S, 9.84. 
C,sH,.O0,N,S requires N, 8.65 ; S, 9.89%). 


s-Di-m-tolylthiovioluric Acid.—s-Di. m-tolylthiobarbituric acid (80 g.) was dissolved in 
15% KOH (200 c.c.) and after treatment with sodium nitrite (So g.), dissolved in the 
minimum amount of water, was treated with a little excess of dilute H.SO,. The product 
was filtered, washed with water, dried and crystallised from glacial acetic acid in orange- 
red form, m.p. 201°. (Found: N, 12.01; S$, 9.09. CisHisO3N;> requires N, 11.9; 
S, 9.08%). 


s-Di-p-tolylthiovioluric Acid,—s-Di-p-tolylthiobai bituric acid (40 g.) was dissolved in 
20% KOH (150 c.c.) and treated with a solution of sodium nitrite (qo g.}, dissolved in 
the minimum amount of water. The mixture was cooled to 0° and to this dilute H,SO, 
was added in a little excess with stirring. On keeping overnight a brick-red precipitate 
was obtained. It was filtered, washed with water, dried and crystallised from glacial 
acetic acid in orange-red needles, m.p. 195°. (Found: N, 11.97; S, 9.02. CisH);03N;S 
requires N, 11.9; S, 9.08%). 


Inorganic Salts of s-Di-m-tolylthiovioluric Acid.— To a known volume of the 
standard solution of the metallic salt (vide Table I), a 2% solution of s-di-m-tolylthiovio- 
luric acid in acetone was added. The precipitated metallic derivative was filtered into a 
weighed Gooch crucible, washed with acetone and dried. From the weight of the preci- 
pitated metallic salt, the amount of the metal present in it was calculated. From the 
weight of the metal present in the original solution, the percentage of the metal 
precipitated from the solution by the reageut was calculated. The properties and data of 
the various inorganic salts precipitated are recorded in Table I. 
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Taste I 

Metallic salt Weight of Colour. is M.P. % Metal 

salt. derivative ppted. 
Silver nitrate 0.3236 g- 0.8736 g. Green 243° 99.6 
Lead nitrate 0.3884 0.3360 Yellow 220° 30.4 
Copper sulphate 0.2490 0.1672 Brown 209° 21.8 
Cadmium iodide 0.4894 ©.4738 Yellow 192° 34-5 
Ferrous ammonium 1.0066 1.9330 Bluish green 205° 99 2 
sulphate 
Ferric alum 0.5060 0.2944 Green 210° 27.4 
Zinc sulphate 0.1168 0.2126 Pale green 212° 68.0 
Lithium sulphate 0.2466 0.2810 Yellow 177° 38.4 
Cerous sulphate 1.0224 0.4958 Orange-yellow 189° 11.2 
Vanadium pentoxide 0.1720 o 8816 Yellow 185° 25.8 
Urany! acetate 0.2018 0.4602 Ee 180° 99.3 


Inorganic Salts of s-Di-p-tolylthiovioluric Acid. —The salts of the metals with s-di-p- 
tolylthiovioluric acid were obtained asin the previous case atid the percentage of the 
metal precipitated from the solution by the reagent was calculated. The properties and 
data are recorded in Table II. 


TABLE II 
Metallic salt. Weight of Colour. M.P. % Metal 
salt. derivative. ppted. 

Silver nitrate 3.3000 g. 8.9130 g. Green 175° 99-7 
Lead nitrate 3-3120 2.8440 Brown 178° 31.2 
Copper sulphate 1.8640 1.2840 sis 208° 22.4 
Mercuric chloride 0.4140 0 2516 Orange-red 158° 18.2 
Cadmium iodide 1.0290 0.7514 Yellow 190° 35-6 
Bismuth chloride 1.0420 1.0480 Brown 228° 24.5 
Ferrous ammonium 0.9539 1.8340 Green 203° 99.6 
sulphate 

Ferric alum 0.5048 0.3015 Brown 206° 28.6 
Nickel sulphate 1.3410 0.4455 Dark brown 258° 114 
Cobalt nitrate 1.2009 0.5692 Chocolate 216° 18.2 
Zine-sulphate 1.4280 2.7660 Brown 228° 72-4 
Barium chlo:ide 0.9275 0.5164 a 202° 16.1 
Strontium chloride 1.4230 0.2241 Pink 190 8.4 
Magnesium sulphate 1.7560 0.4195 Brown 198° 8.1 
Lithium sulphate 2.2540 2.5510 a 203° 36.2 
Vanadium pentoxide 0.3640 1.0250 Pink 178° 26.8 
Cerous sulphate 1.9250 0.4190 Green 202° 9.8 
Uranyl] acetate 0.4708 1.0770 Orange 216° 99.6 


Crganic Salts of s-Di-m- and -p- tolyithiovioluric Acids.—The organic salts of s-di- 
m- and -p-tolylthiovioluric acids were obtained by mixing equimolecular proportion of 
the respective thiovioluric acids with primary aromatic amines in alcoholic solution and 
refluxing at 50-60° for 3 hours. By slowly evaporating the alcoholic solution, 
coloured thioviolurates were obtained. Their characteristics are recorded in Table ITI. 


‘ 
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Tasie III 
s-Di-m-tolyl. s-Di-p-tolyl. 
Amine. Colour. M.P. % Nitrogen. Colour - M.P. % Nitrogen 
Found. Calc. Found. Calc. 
Aniline Brown 80° 12.62 12 55 Yellow 105° 12.50 12.55 
o-Toluidine Green 78° 12.20 12.17 Pink 79° 12.22 12.17 
m-Toluidine Yellow 79° 12 22 12.17 Brown 72° 12.23 1217 
p-Toluidine - 80° 12.25 12.17 Green 82° 12.20 12.17 . 
a-Naphthyl- Brown 80° 11.32 11.29 Violet 84° 11.32 11.29 
amine 
8-Naphthyl- Yellow 79° 11.34 11.29 Pink 78° 11.27 11.29 I 
amine 
Thus s-di-m- and -p-tolylthiovioluric acids have been found to be gocd reagents for s 
the quantitative estimation of silver, ferrous and uranyl ions and for the formation of 
coloured salts of organic bases. - 
Thanks are due to the authorities of the Banaras Hindu University for providing 
facilities. 
OrGaNIC CHEMICAL LABORATORY, 
CoLLece or Scrence, B. H. U. Received August 31, 1957. 
Varanasi (U.P.). ol 
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SEARCH FOR NEW LOCAL ANAESTHETICS. PART V 
By I. Sen Gupra, (Mrs.) Harwant Kaur AND VASUDEV 


Several basic amides and anilides have been synthesised and the local anaesthetic activity of 
some of them has been studied. 


In continuation of our previous work (Gupta et al., this Journal, 1956, 33, 655, 902 ; 
1957, 34, 71, 528) compounds of the types (I) and (II) fulfilling the essential structural 
requirements of a local anaesthetic, namely a lipolytic end containing an aromatic 
structure, a hydrophilic end and an intermediate chain, have been synthesised. 


(1) (11) 


In compounds of the above mentioned general types, the intermediate chain consists 
ofa methylene-phenylene unit -CH,—C,H,-; the replacement of the alkylene group 
by phenylene group may increase the lipolytic moiety. Basic esters have been reported 
(Fellows et al., J. Pharmacol., 1941, 78, 27; Fellows, Proc. Soc. Exptl. Biol. 
Med., 1943, 58, 7; Chem. Abs., 1943, 31, 4472; Shriner et al., J. Amer. Chem. Soc., 
1946, 68, 946), where «-methylene group of tertiary aminoethanol chain has been 
replaced by naphthalene or substituted benzene nuclei. These esters show varying 
degrees of anaesthesia, though some of these compounds are toxic and irritant in 
action. Fellows (loc. cit.) found 2-diethylaminomethyl-4 :6-dimethylpheny! p-amino- 
benzoate to possess good local anaesthetic activity in 0.5 to 1% solution. The 
introduction of -CH,—N< unit in aromatic nucleus may potentiate the activity. 

Braun (Arch. Klin. Chir., 1903, 69, 541) showed that the addition of epinephrine or 
its analogues potentiated the action of local anaesthetics. An attempt has therefore 
been made in the synthesis of compounds of the general type (III). 


B-CH,-CO.NH —OEt 


For the synthesis of compounds of type (I), 3-(N-piperidinomethy])-4-ethoxyaniline 
and its analogues, prepared according to the method of Burckhalter et al. (J. Amer. 
Chem. Soc., 1948, 10, 1363), were treated with p-nitrobenzoyl chloride. The products 
were then reduced and the bases converted into their hydrochlorides. 

Compounds of the general type (II) were prepared by the action of an acid chloride 
(anisic, toluic, cinnamic) with 4-amino-*-N-piperidino-o-cresol and its analogues. The 


H.—CH 
cH “SCH, 
CH.—CH; 
(III) 
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latter were prepared according to Burckhalter (ioc. cit.). The products were then 
converted into their hydrochlorides. 

Compounds of the type (III) were synthesised by treating 3-(N-piperidinomethy])- 
4-ethoxyaniline with chloroacetyl chloride. ‘The chloroacetylated product was 
condensed with a secondary amine. The bases are sticky substances and have been 
characterised by converting them into their solid derivatives. 


ExPERIMENTAL 


1. 3-(N-Piperidinomethyl)-4-methoxynitrobenzene.—A mixture of 2-methoxy-s- 
nitrobenzyl chloride (50.4 g.), prepared according to Burckhalter (loc. cit.), piperidine 
(42.5 g.) and absolute ethyl alcohol (100 c.c.) was refluxed on a water-bath for 7 hours. 
Alcohol was then distilled off and the oily mass transferred into a beaker and treated 
with sodium bicarbonate solution. It was then allowed to stand in an ice-bath for 
2 hours, when it solidified to a yellowish mass. It was collected and crystallised from 
alcohol (90%) in yellow needles, m.p. 72-73°, yield 45 g. (Found: N, 10.0. 
C,3H,,0,N, requires N, 11.2%). 

2. 3-(N-Piperidinomethyl)-4-ethoxynitrobenzene was similarly prepared by re- 
fluxing a mixture of 2-ethoxy-5-nitrobenzyl chloride (53.8 g.), piperidine (42.5 g.) 
and absolute alcohol (100 c.c.) on a water-bath for 7 hours. The nitro compound 
was crystallised from ethanol (85%) in shining thick needles, m.p. 76°, yield 52 g. 

3. 3-(N-Piperidinomethyl)-4-methoxyaniline.—The compound No.1 (37.5 g.) was 
reduced by asolution of stannous chloride (142.2 g. in 170 ¢.c. of conc. HCl). The 
flask was heated in a steam-bath for 5 hours with occasional shating. It was then 
cooled in an ice-bath and the contents poured slowly into a beaker containing ice-cold 
solution of sodium hydroxide (210 g. in 420 c.c. of water). The temperature in the 
beaker was not allowed to go beyond 30°. The amine was extracted with ether and 
the extract dried over anhydrous potassium carbonate. After removal of the ether, the 
residue was solidified in a freezing mixture. It was crystallised from pet. ether (60-80°) 
in brown needles, m.p. 61°, yield 23 g. (Found: N, 12.3. C,;H2,ON. requires 
N, 12.7%). 

4. 3-(N-Piperidinomethyl)-4-ethoxyaniline was prepared in a similar manner as 
the methoxy analogue by reducing the compound No. 2 (39.6 g.). The amine was 
crystallised from dilute alcohol in light brown needles, m.p. 83°, yield 25g. (Found: 
C, 71-5; H, 9.09. CisH220N, requires C, 71.7; H, 9 4%). 

5. 3-(N-Piperidinomethyl)-4-methoxy-N'-p-nitrobenzanilide (I: X=NO,; R=Me}3 
B=piperidino) was prepared by adding slowly -nitrobenzoyl chloride (4.3 g.) in dry 
benzene (10 c.c.) to compound No. 3 (4.4 g.) in dry benzene (15 c.c.). After 
refluxing for an hour benzene was distilled off and the residue treated with sodium 
bicarbonate solution. The yellow powder was collected and washed thoroughly with 
water. It was crystallised from ethanol (85%) in shining needles, m-p. 162°, yield 
5.0g. (Found: N, 11.2. requires N, 11.3%). 

6. 3-(Diethylaminomethyi)-4-ethoxy-N’-p-nitrobenzanilide (I:X = NO,; R = Et; 
B=diethylamino) was prepared in the usual way by condensing /-nitrobenzoyl 
chloride (4.3 g) with 3-{diethylaminomethyl])-4-ethoxyaniline (4.4 g-), prepared 
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according to Burckhalter (loc. cit.) in dry benzene. The nitrocompound was collected 
and crystallised from ethanol (90%) in shining plates, m.p. 121°, yield 4.5 g. (Found: 
N, 10.95. requires N, 11.32%). 

7. 3-(N-Piperidinomethyl)-4-ethoxy-N’-p-nitrobenzanilide (I: X=NO,; R=Et ; 
B=piperidino) was similarly prepared by condensing -nitrobenzoyl chloride (4.3 z.) 
with compound No. 4 (4.7 g.) (Burckhalter, loc. cit.). The nitro compound, isolated 
as before, was crystallised from alcohol (80%) as a yellow powder, m.p. 91°, yield 
5.5g- (Found: N, 11.1. requires N, 10.96%). 

3-(N-Piperidinomethyl)-4-methoxy-N’-p-aminobenzanilide Dihydrochloride 
([:X=NH,; R=Me; B=piperidino).—The compound No. 5 (4 g.) was reduced as 
before with SnCl, (14 g. dissolved in 17 c.c. of conc. HCl) and kept at 75-80° for 4 hours. 
The mixture after being cooled in an ice-bath was treated with NaOdA_ solution 
(ar g. in 42¢.c. of water). The precipitated base was collected and washed with water 
and crystallised from a mixture of absolute alcohol and petroleum ether (40-60°) in 
small needles, m.p. 174°, yield 2.2 g. 

The hydrochloride of the base (2g.) was prepared by dissolving it (2 g.) in 
absolute alcohol and saturating the solution with dry HCl gas. After removal of 
alcohol, the solid residue was collected and crystallised from absolute alcohol as a whitish 
powder, m.p. 239° (decomp.). (Found: N, 9.95 ; Cl, 16.94. CzoH2;O2.N;.2HCl requires 
N, 10.19; Cl, 17.2%). 

9. dihydrochloride 
(I: X=NH,; R=Et ; B=diethylamino) was similarly prepared by reducing compound 
No. 6 (4.0 g.) with stannous chloride solution (14 g. in 17 c.c. of conc. HCl). The 
base was crystallised from absolute alcohol and petroleum ether (40-60°) mixture, m.p. 
226°, yield 2.1 g. 

The hydrochloride of the base was prepared in ether solution of the base (2 g.) 
with hydrogen chloride. Ether was distilled off and the residue washed with ether. 
It was then crystallised from absolute alcohol and dry ether mixture as a whitish 
powder, m.p. 241° (decomp.'. (Found : N, 10.20. Cz9>H270,N3.2HCl requires N, 10.14%). 


10. 3-(N-Piperidinomethyl)-4-ethoxy-N’-p-aminobenzanilide dihydrochloride 
(I:X=NH,; R=Et; B=piperidino) was also prepared in a similar way by reducing 
the corresponding nitro compound (4 g-) with stannous chloride and HCl. The base 
crystallised in plates from alcohol (80%), m.p. 167°. 

The hydrochloride of the base, prepared in absolute alcohol in the usual way, 
was crystallised from absolute alcohol-ether mixture, m.p. 254°. (Found: N, 10,0. 
C,,H2;0,N3.2HCI requires N, 9.85%). 

11. p-Toluate (I1:R=p-Tol ; 
dihydrochloride was prepared 
according to Burckhalter (loc. cit.). The dihydrochloride (5.3 g.) was basified with 
sodium bicarbonate solution and thoroughly extracted with ether. The ether extract 
was dried over anhydrous potassium carbonate. ‘The solution freed from ether gave 
an oily residue which was dissolved in dry benzene (20 c.c.) and was allowed to react 
with a solution of p-toluoyl chloride (6.2 g.) in dry benzene (20 c.c.). After refluxing 
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for 3 hours, the solvent was distilled off and the residue washed twice with sodium 
bicarbonate solution and then with water. The product obtained was a pasty mass, 
which after crystallisation from dilute alcohol (charcoal) melted at 170°. Hydrochloride 
of the base crystallised from absolute alcohol-ether mixture, m.p. 271°. (Found: C, 
75-33; H, 6.91; N, 6.5. Co;Hso00;N, requires C, 75.34 ; H, 6.07; N, 6.51%). 


12, 4-(Anisamido)-2-(diethylaminomethyl)-phenyl p-Anisate (I1:R=CH,0.C,H,- ; 
B=diethylamino).—The base obtained from 4-amino-«-diethylamino-o-cresol dihydro- 
chloride (5.3 g-) afforded with anisoyl chloride (6.8g.) a pasty mass which was, however, 
purified after several crystallisations from dilute ethyl alcohol (charcoal), m.p. 170°. 
(Found: N, 5.75. C27H;,.OsN. requires N, 6.0%). 


13. p-Toluate (II :R=p-Tol; B=piperi- 
dino).—The dihydrochloride (20 g.) of 4-amino-x-N-piperidino-o-cresol (Burckhalter, 
(loc. cit.) was basified with sodium bicarbonate solution. The base was purified by 
crystallisation from petroleum ether (60 80°), m.p. 86°. The purified base (4.1 g.) 
in dry benzene (15 c.c.) was treated with p-toluoyl chloride (6.2 g.) in dry benzene 
(15 c.c.). The tolyl derivative was purified by repeated crystallisations from dilute 
alcohol, m.p. 148°. The hydrochloride ex absolute alcohol had m.p. 260° (decomp.). 
(Found: N, 6.2. CssH3.03;N.2 requires N, 6.3%). 


14. 4-(Cinnamido)-2-(N-piperidinomethyl)-phenyl p-cinnamate (II:R=C,H;.CH= 
CH-; B=piperidino) was prepared by treating 4-amino-2-N-piperidino-o-cresol (4.1 g.) 
with anisoyl chloride (6.8 g.). The product was crystallised from dilute alcohol, 
m.p. 220° (decomp.). The hydrochloride was crystallised from absolute alcohol, 
m.p. above 300°. (Found: N, 5.0. C3.H;,0;N, requires N, 6.0%). 


15. 4-(Anisamido)-2-(N-piperidinomethyl)-phenyl p-anisate (II: R=CH,O0-C,H,- ; 
B=piperidino) was prepared in a similar manner by treating 4-amino-z-N-piperidino-o- 
cresol (4.1 g.) with anisoyl chloride (6.8¢.). The product crystallised from dilute 
alcohol, m.p. 152° and the hydrochloride from absolute alcohol-ether mixture, m.p. 
(Found: N, 5.76. C.sHs0O;N, requires N, 5.900%). 


16. 3-(N-Piperidinomethyl)-4-ethoxychloroacetanilide (III:B=Cl).—A solution of 
chloroacetyl chloride (6.8 g.) in dry benzene (15 c.c.) was added slowly to 3-(N- 
piperidinomethyl)-4"ethoxyaniline (14 g.) in dry benzene (25 c.c.). After refluxing 
in a steam-bath for one hour, benzene was removed. ‘The residue after treatment 
with sodium bicarbonate solution was extracted with benzene. Benzene was nearly 
distilled off and petroleum ether (25 c.c.) was added when a solid mass separated. 
It was crystallised from benzene and petroleum ether (60-80°) mixture as a white powder, 
m.p. 121°, yield 1og. (Found: N, 8.5. (Ci¢H,;0,N:Cl requires N, 9.0%). 


17. 3-(N-Piperidinomethyl)-4-ethoxy-N’-piperidinoacetanilide Dihydrochloride 
(III :B=piperidino).--A mixture ot the chloro compound (3.1 g.) and piperidine (1.7 g.) 
in absolute alcohol (30 c.c.) was refluxed and the sticky base isolated in the usual 
way. It was converted into its hydrochloride, which was crystallied from a mixture 
of alcohol-ether, m.p. 139°. (Found: N, 10.08. C,,H,;0,N;. 2HCI requires N, 9.72%). 
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18. monopicrate (II11:B= 
diethylamino) was prepared in a similar way, as described above, by condensing the 
chloro compound (3.1 g.) with diethylamine (2.9 g.) in absalute alcohol (30 c.c.), 
The base being a semi-solid mass and its hydrochloride being hygroscopic, the 
compound was characterised asa picrate. The picrate was crystallised from acetone 
and absolute alcohol mixture in yellow needles, m.p. 106°. (Found: N, 14.7. 
requires N, 14.5%). 

19. 3-(N-Piperidinomethyl)-4-ethoxy-N’-morpholinoacetanilide picrate (III:B= 
morpholino) was also prepared in a similar manner by condensing the chloro compound 
(3.1 g.) with morpholine (r.7 g.) in absolute alcohol {30 c.c.). The base and its 
hydrochloride were sticky masses which could not be crystallised. The picrate of 
the base was therefore crystallised from ethanol, m.p. 93°. (Fonnd: N, 14.3. 
requires N, 14.23%). 

Compounds No. 8, 9 and 10 have been tested at the Central Drug Research Institute, 
Lucknow, for local anaesthetic activity. None of the compounds showed any surface 
anaesthetic properties in 2% solution according to the method of Chance and Lobstein 
(J. Pharmacol., 1944, 82, 203). When tested for intradermal anaesthesia according 
to the method of Bulbring and Wajda (ibid., 1945, 85, 78) in 2% solution in normal 
saline, the action started after one minute and lasted for 90, 95 and 85 minutes respec- 
tively with inflammatory reaction. The compounds are being further studied for their 
pharmacological activity. 


The authors wish to thank the Director, Central Drug Research Institute, Lucknow, 
for the Pharmacological testing of the compounds. 


DEPARTMENT OF CHEMISTRY, 
PANJAB UNIVERSITY, Received July 6, 1957. 
HoSHIARPUR. 


« 

. 


{Jour. Indian Chem. Soc., Vol. 34, No. 12, 1957] 


STUDIES IN THE cycloHEXANE SERIES. PART I. THE SYNTHESIS 
OF cycloOHEXANE-1 :1-DICARBOXYLIC ACID 


JATINDER MOHAN SAGAR AND G. S. SAHARIA 


cycloHexane-1:1-dicarboxylic acid has been synthesised by a new method,  1-Carboxycyclo- 

hexane-1-acetic acid was brominated to the bromo-acid (I), which on treatment with sodium carbonate 
. afferded the corresponding hvdroxy-acid (II). Alkaline oxidation of this acid vielded cyc’ohexane-1 :1- 
dicarboxylic acid, 


There exist in literature a number of methods for the synthesis of cycloalkane-1 : t- 
dicarboxylic acids. ‘Thus, cyclohexane - 1:1 - dicarboxylic acid (in.p. 179.5°) was 
prepared by Dox and Yoder (J. Amer. Chem. Soc., 1921, 48, 1366) by condensing the 
di-iodo derivative of ethyl malonate with 1: 5-dibromopentane, and hydrolysing the 
resulting ester with ethanolic potassium hydroxide. The same acid was prepared by 
Ingold and Thorpe (J. Chem. Soc., 1919, 115, 376), melting at 207°, but it was 
later corrected by Weighman (ibid., 1926, 2543). Vogel (ibid., 1929, 1488) and 
Kharasch ef al. (J). Amer. Chem. Soc., 1942, 64, 2976) reported the acid to melt at 
176° (decomp.). 

In the present method followed by us cyclohexanone was condensed with ethyl! 
cyanoacetate, following the directions suggested by Cope et al. (J. Amer. Chem. Soc.., 
1941, 68, 3452). lithyl cyclohexylidene cyanoacetate was then treated with ethanolic 
potassium cyanide to afford ethyl 1-cyanocyclohexane-1-2-cyanoacetate, which on hydro- 
lysis with concentrated hydrochloric acid furnished 1-carboxycyclohexane-1-acetic acid. 
This acid was earlier prepared by Norris and Thorpe (J. Chem. Soc., 1921, 119, 1199), 
Ingold et al. {ibid., 1923, 128, 853) and Dickens, Horton and Thorpe (ibid., 1924, 125, 
1830). Bromination of this acid furnished 1-carboxycyclohexane-1-2-bromoacetic 
acid (I), which on subsequent hydrolysis with sodium carbonate solution (2N) yielded 
1-carboxycyclohexane-1-2-hydroxyacetic acid (II). This glycollic acid was then 
oxidised with alkaline potassium permanganate when cyclohexane-r : 1-dicarboxylic acid 
(III), m.p. 176° (decomp.), was obtained. 


This method was developed by Desai, Hunter and Saharia (Proc. Ind. Acad. Sci., 
1942, 15A, 150) for the preparation of 4- and 3-methylcyclohexane-1 : 1-dicarboxylic 
acids. It is useful because of its simplicity and general applicability. However, the 
authenticity of this method was recently questioned by Price et al. (J. Amer. Chem. 
Soc., 1954, 76, 2301) who repeated the work of Desai et al. (loc. cit.) and were unable to 
isolate any 4-methylcyclohexane-1:1-dicarboxylic acid. In order to establish the 
authenticity of this method, we have successfully carried out the preparation of cyclo- 
hexane-1 :1- dicarboxylic acid, m.p. 176° (decomp.), which remains undepressed on 
taking the mixed melt with an authentic sample of the acid, synthesised by the method of 
Dox and Yoder (loc. cit.).. Thus, it is found that the alkaline permanganate oxidation of 
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the glycollic acid (11) does give rise to cyclohexane -1 : 1-dicarboxylic acid, though in 
small yields. 


\cupr.cCOOH —/  CHOH.COOH 
(I) (II) 
<7) 
—*’\coox —/’ 
(IIT) (IV) 


This work has since then been also extended to the preparation of the cycloheptane 
analogue (Saharia, Proc. Ind. Sci. Congress, 1957, Part III, p. 137) and the complete 
results which are in fuil agreement with our carlier observations will soon be published 
in detail. 


EXPERIMENTAL 


Ethyl cycloHexylidenecyanoacetate.—cycloHexauone (58.8 g., 0.6M), ethyl cyano- 
acetate (56.5 g., 0.5 M), glacial acetic acid (6g., 0.1 M), ammonium acetate (3.9 g., 
0.36 M) and benzene (60 c.c.) were taken in a round bottom flask (259 c.c.) attached toa 
modified Dean and Stark constant water separator and then toa reflux condenser. The 
contents were heated in an oil-bath at 120-60° till there was no more separation of 
water (4-6 hours). The resulting product was cooled and the benzene solution washed 
with water (100 c.c. X 3). The washings were extracted twice with two small portions of 
benzene and the benzene solutions combined. After removing benzene, the residue was 
distilled under reduced pressure when the first running consisted of cyclohexanone and 
ethyl cyanoacetate and the main buik of ethyl cyclohexylidenecyanoacetate distilled at 
150-52°/9-10 mm ‘yield 78 g., 81%). Cope et al. (J. Amer. Chem. Soc., 1937, 59, 2327 ; 
1941, 63, 3452) record b.p. 150°/9 mm aud 146-47°/9 mm. 


Ethyl 1 - Cyanocyclohexane-1-2-cyanoacetate.—Ethyl cyclohexylidenecyanoacetate 
{78 g., 0.4 M) was dissolved in ethanol (390 c.c., 95%) and to it was added potassium 
cyanide (54.5 g ,,0.84M), di:solved in water (120 c.c.), in small lots, with constant 
shaking and cooling under the water tap. After keeping the contents at room tempera- 
ture for 48 hours, alcohol was removed at the pump and the residue acidified with HCI. 
The separated thick oily layer was extracted with ether, the ethereal solution dried and 
the ether stripped off. The residue was distilled at 168-69°/7-8 min to furnish pure ethyl 
1-cyanocyclohexane-1-2-cyanoacetate which solidified to a hard mass and on crystallisa- 
tion from ethanol melted at 54° (Dickens et al., loc. cit., report the b.p. 210-12°/22 mm 
and m.p. 54°). 

During the working up of the above dicyano ester, 1-cyanocyclohexane-1-acetonitrile 
(IV), m.p. 83-84°, was also obtained (Dickens et al., loc. cit., report its m.p. 84.5°). 


1-Carboxycyclohexane-t-acetic Acid.—Ethyl 1-cyanocyclohexane-1-«-cyanoacetate 
(55 g.) was refluxed with HCl (conc.,400c.c.) on a sand-bath for 16 hours, After cooling, 
the contents were extracted thrice with ether and “the ethereal layer was washed with 
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sodium carbonate solution (10%). The alkaline extract on acidification with HCl (conc.) 
deposited the acid, m.p. 130-31°. On treatment with animal charcoal and two 
crystallisations from water the pure acid melting at 132° (lit. m.p. 133°) was obtained 
in 75% yield. The same acid was also obtained by the hydrolysis of the above dinitrile 
(IV). 

1-Carboxycyclohexane-1-x- bromoacetic Acid.—PC); (32.5 g.) was slowly added to 
finely powdered 1-carboxycyclohexane-1-acetic acid (14.5 g.) contained in a small r.b. 
flask, and cooled. When the initial reaction had subsided, the contents were refluxed 
on a water-bath (6 hours.). On cooling, bromine (12 g., 4.5 c.c.) was added in small lots 
with occasional shaking (6 hours) ; a crystal of iodine was then added and after exposing 
to sunlight (6-8 hours) the contents were heated in an oil-bath at 50-60° for 36 hours. 
The bromo-acid chloride, thus formed, was decomposed first in the cold and then on the 
water-bath (3-4 hours) with formic acid (98-100%) with constant stirring. On cooling, 
the bromo-acid separated out, m.p. 115-21°, yield 17.5 g., 85%. 

On refluxing with petroleum ether (b.p. 50°) the insoluble portion on recrystal- 
lisation from ethyl acetate-petroleum ether mixture had m.p. 142.5°. [Found:C, 40.6; 
H, 4.7 ; equiv., 134.2. requires C, 40 7; H, 4.9% ; equiv., 132.5 (dibasic) ]. 


1-Carboxycyclohexane-1-glycollic Acid.—The preceding bromoacetic acid (14 g.) 
was neutralised with sodium carbonate solution (2N) and refluxed on a sand-bath 
(4 hours), On cooling and acidification with HCl (conc.) and after saturation with 
ammonium sulphate, the product was continuously extracted with ether (8 hours) ; the 
ethereal solution was dried and the solvent removed. The residue was kept in vacuum 
and on trituration with dry benzene a colorless solid was obtained melting at 131-32°. 
Recrystallisation from benzene furnished the pure glycollic acid, m.p. 132°, yield 8.5 g., 
80%. [Found: C, 53.5; H. 5.8; equiv., 100.8. C,H,.O; requires C, 53.4; H, 6.9%} 
equiv., ror (dibasic) ]. 

cycloHexane-1 : 1-dicarboxylic Acid.—The preceding acid (4 g.) was neutralised 
with N/20-Ba(OH}, solution and to this was slowly added KMnO, (8 g.), dissolved in 
1 litre of water, with constant stirring during 4 hours. After keeping at room temper- 
ature for 16-18 hours, SO, was passed to eliminate the excess of permanganate, and 
filtered. To the clear solution NaOH was added and the alkaline solution concentrated 
to a small bulk, acidified with HCI (conc.) in the cold and saturated with ammonium 
sulphate. This was then continuously extracted with ether (8 hours) and the ethereal 
solution dried. The solvent wasthen removed and the residue kept in vacuum, which 
on “triturating with’ dry benzene furnished a solid melting at 171-72° (efferv.). On 
recrystallisaticn \from ethyl acetate it melted at 176° (efferv.). Mixed m.p. with the 
authentic specimen prepared by the method of Dox and Yoder (loc. cit.) remained 
undepressed ‘yield 0.15 g.). (Found: C, 55.7; H, 6.8. Cale. for CsH1204:C, 55.8; 
H, 7.0%). Its diamide, prepared in the customary manner, had m.p. 260° (lit 
m.p. 261°). 

‘The analyses were carried out in the Microanalytical laboratory of this Department. 


DEPARTMENT OF CHEMISTRY, Received March 7, 1957. 
UNIVERSITY OF DELHI. 
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AZO AND MERCURATED AZO DERIVATIVES OF SOME 
2-AMINOTHIAZOLES 


By G. N. MAHAPATRA 


Several 2-aminothiazoles have been converted into azo and mercurated azo dyes which have been 
subjected to antibacterial and antifungal tests. 


The antibacterial (Yoshio, et al., J. Pharm. Soc. Japan, 1951, 71, 709) as well as 
chemotherapeutic activities (Schaeffer and Toomey, Amer. J]. Med., 1949, 67, 6; Bambas, 
J. Amer. Chem. Soc., 1945, 67, 671), such as antithyroid (Bovet et al., Ann, Inst. 
Pasteur, 1951, 37, Oct. 7), hypotensive and antihistaminic (Kaye and Parris, J. Org. 
Chem., 1951, 16, 1751) activities of thiazole derivatives suggested an investigation of some 
of the new derivatives of 4-substituted 2-aminothiazoles. The recent report of a few 
azo dyes showing urogenital analgesic (Steinberg, U.S.P. 2, 580, 250/1951) and antiviral 
properties (Takeo et al., J. Pharm. Soc: Japan, 1951, 71, 972 ; Minoru Hiyama, ibid., 
1952, 72, 1374) has led the author to prepare some azo derivatives of thiazoles and to 
test their chemotherapeutic properties. As the introduction of mercury into the azo 
coinpounds considerably enhances their antibacterial properties, as has already been repor- 
ted (Guha Sarkar and Rout, this Journal, 1953, 30, 364) and iu view of Proskowriakoff 
and Raiziss’s observation (J. Amer. Chem. Soc., :925, 41, 1974) to the same effect, 
it has been considered further to mercurate these azo dyes and test their antibacterial 
and other possible medicinal properties. 


Seventeen 4-aryl-substituted 2-aminothiazoles have been synthesised by the method 
of King and Hlavacek, as reported earlier (Mahapatra, this Journal, 1956, 38, 527). 
These aminothiazoles were coupled with diazotised sulphanilamide in a sodium 
acetate buffer, when coloured azo dyes were obtained. 


It has been assumed that the azo group attaches itself to the thiazole nucleus at 
Cs, and this assumption is based on the evidences of Bogert and Chertcoff (Proc. Nat. 
Acad. Sci., 1924, 10, 418 ; J. Amer. Chem. Soc., 1924, 46, 2864) who have observed that 
when diazotiscd p-nitroaniiine and sulphanilic acid are coupled with 2-aminothiazole, 
the azo group is attached to C; of the thiazole nucleus. Ganapati and Venkataraman 
(Proc. Ind. Acad. Sci., 1945, 22A, 348) and Beyer and Wolter (Chem. Ber., 1952, 86, 
1077) have made similar observations. 


This conclusion is further supported by the fact that when C, and C; of the thiazole 
nucleus are attached to aryl or alkyl groups, azo-dye formation does not take place. 


= 
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‘This indirectly proves that the coupling takes place at C; when C, is already occupied. 
The possibility of the azo group being fixed to the phenyl nucleus at C, carrying OH 
or NH, group is also excluded due to the inability of such compounds to couple with 
phenyldiazonium acetate, when the 5th positions of the above thiazole nuclei are 
already occupied. 

Mercurated azo dyes have been prepared by mercurating first sulphanilamide with 
mercuric acetate, when one acetoxymercuri group enters the position ortho to the NH, 
group of the sulphanilamide molecule. ‘This mercurated sulphanilamide was sub- 
sequently diazotised and coupled with 2-aminothiazoles to afford mercurated azo dyes. 


+ Me.COON = 
Me He C —NH, 


| 
HgOOC. Me 


HgOOC.Me 


The preparation of different azo- and mercurated azothiazoles has been illustrated by 
reporting one example in each case. The analytical and bactericidal data are recorded 


in Tables I, II and III. 


ExPERIMENTAL 


4-(2:5-Dimethyl)-phenyl-2-amino-5-azophenyl-(p)-sulphonamidothiazole.—Sulphanil- 
amide (1 g.), dissolved in glacial acetic acid {2 c.c.) and water (100 c.c.), was diazotised 
by treatment with a solution of NaNO, (0.5 g.) in 30 c.c. of water in an ice ice-bath, 
The resulting diazo solution, buffered with sodium acetate (to g.); was added gradually 
with stirring to a previously weli-cooled solution of 4-(2 : 5-dimethy])-phenyl-2-aminothia- 
zole (1 g. dissolved in 2 c.c. of glacial acetic acid and the whole diluted to 80 c.c. with 
water). After addition, the reaction mixture was stirred for another hour when a dark 
chocolate coloured dye separated, which was filtered and washed thoroughly. The dye 
was finally recrystallised from methyl alcohol, m.p. 122°, yield 85%. (found: C, 51.87; 
H, 3.91; N, 18.35; S, 16.79. C,z7HizO.N;S, requires C, 52 71 ; H, 4.39; Ny» 18.00; 
S, 16.54%). 
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TABLE I 


No. C4 aryl group. M.P. Yield. Colour of the azo % Nitrogen. % Sulphur. 
compound. Found. Cale. Found. Cale. 


Ph 


72% 
181° 82 Do 18.76 17.83 17.16 


Chocolate-red 19.17 19.49 18 02 17.82 


3. ~=—p-Et.CeHy- 207° 85 Red 17.52 18.09 15.87 16 54 
4 (3:4) Meg.CgHy 217° 75 Chocolate-red 17.81 18.09 16.10 16.54 
5 (2:5) Meg.CeHs- 122° 85 Dark chocolate _—18.35 18.c9 16.79 16.54 
6 p-MeO.CsHy- 183° 68 ChocoJate-brown 17.81 17.99 16.83 16.45 
7 ~=p-RtO.CgHy- 184° 77 Reddish brown 26.91 17.37 14 93 15.88 


0-OH-C.Hy- 203° 65 Do 18.97 18.66 17.83 17.07 


p-OF 
p-C1.C,H,- 


Deep chocolate 18.13 18.66 16.35 17.07 


Orange-red 18.30 17-79 16.99 16.26 


p-Br.CgHy- 350° 74 Chocolate-red 15.73 15.98 14 02 14.61 


m-NH2.C.Hy- Do - 2193 22.45 17.53 17.11 


B-C 


16.87 17.11 14.79 15.64 


16.85 17.11 15 78 15.64 


2-CyH,S(2-thieny!)- 277° 73 Chocolate-red 18.62 19.18 25.85 26.30 


CeHs.CHy.CH,- 178° 8r Orange-yellow 18,38 18.09 15.88 16.54 


(p)MeO.C,H,y.CH:.CH,- 185° Dirty red 15.93 16.78 15.10 15-35 


m-Acetoxymercurisulphanilamide.—Sulphanilamide (17 g.) was dissolved in dilute 
acetic acid and treated with an aqueous solution of mercuric acetate (40 g. im 400 c.c. 
of water), acidified with acetic acid. There was an immediate precipitation and the 
reaction mixture was well stirred and kept overnight. The precipitate was collected 
and washed thoroughly with hot water and finally with alcohol and very dilute acetic 
acid, m.p. >350°, yield 85%. (Found: Hg, 45.85. CsH,,.O.N.SHg requires Hg, 

46.51%). 

4-(2 :5-Dimethyl)-phenyl-2-amino-5-azo-'o - acetoxymercuri) - phenyl - (p)-sulphon- 
amidothiazole.—m-Acetoxymercuri-sulphanilamide (2 g.) was dissolved in acetic acid 
(8 c.c.} and diluted with water up to 200c.c. It was diazotised and the resulting 
solution, buffered with sodium acetate (15 g.), was added gradually with stirring toa 
previously well-cooled solution of 4-(2 : 5-dimethy])-pheny]-2-aminothiazole (1 g. dissolved 
in 2 c.c. of glacial acetic acid and the whole diluted to 100 c.c. with water). After addi- 
tion, the reaction mixture was stirred for another hour. The brownish red dye separa- 
ting was collected and washed thoroughly, m.p. 117°, yield 80%. (Found: Hg, 30.55. 
requires Hg, 31.0%) 
7—1047P—12 
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9 15° 68 
10 194° 71 

103° Chocolate 
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TABLE II 


4-Aryl-2-amino-5-azo- 
%Mercury. 


* No. of 
compound. 


I 
2 
3 
4 
5 
6 
7 
8 


M.P, 


Decomp. & softens but 


does not melt. 


12 Does not melt at 350°; 


178° 
148° 
195° 


only softens. 


15 Softens & decomp. but does 
' not melt even at 350°. 


118° 
141° 


236° 
173° 


Yield, 


72% 
78 


75 
80 


gi 


87 


Colour of the mer- 
curated azo dye. 


Chocolate-red 

Chocolate 

Red 

Brownish red 
Do 
Do 

Red 

Deep chocolate 


Do 
Rrown 
Reddish brown 
Brownish red 


-Do 
Do 
Chocolate-red 


Deep chocolate 
Brown 


* Nature of the Cy-ary] group corresponds tc those in Table I. 
‘Antibacterial test—The Rideal-Walker drop dilution method was used for the 
comparative antibacterial study. The results of biological tests indicating the maximum 
effective dilution (M.E.D.) of the antibacterials at 10 minutes’ contact are shown against 


the compounds in Tabie IIT. 


24 hours cultures of E, coli. and Staphylococcus aureus. 


TABLE III 
Antibacterial activity. 


No. of comp. 


(vide Table I) 


DAN 


E. Coli. 


1 31,000 


M.E.D. 


1 :6000 


1 :8000 


Staph. a. 


No. of comp. 
(vide Table IT) 


~ 


Found. . 


31-73 
30.96 
31.31 
30 55 
30.61 
30.39 
30.45 
30.89 


31.21 
30 81 
28.13 
31.73 


30.05 
28.93 
32.34 


31.20 
2979 


E. Coli. 


I :2000 
1:1000 


Calc. 


32.41 
31.69 
31.00 
31.00 
31.00 
30.91 
30.26 
_ 31.59 


31.59 
30.69 
28.74 
31.64 


29.98 
29 98 


32.10 


31.00 
29.63 


The temperature was 37° and the test organisms were 
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It is observed from the data, that 2-aminothiazoles are quite active against 
Staphylococcus aureus at a maximum dilution of 1 : 8000, while the compounds are not 
appreciably active against E. coli. The azo derivatives are similarly active against 
Staph. aureus and E.coli more or less in the same range of dilution. The mercurated 
azo derivatives are more active, being active against Staph. aureus at a dilution of 
1:15,000, Thus introduction of phenylazosulphonamido group does not enhance the 
antibacterial activity, though the acetoxymercuri group enhances the antibacterial 
activities nearly two times. The antibacterial data are recorded in Table III. 


Fungicidal tests.—For fungicidal assay, the spore germination method of Montgo- 
mery and Moore (J. Pomol. & Hort. Sci., 1938, 15, 253) with a slight modification was 
used, Piricularia orizae, Cav. was used as the test fungus. The mercurated azo dyes 
showed the maximum fungitoxic activity. Most of the mercurated azo dyes in ‘Table 
III inhibited the spore germination of the fungus at a concentration of 8-9 p.p.m, while 
the unmercurated ones showed littie fungitoxic acitivity. The details of the fungicidal 
work will be published elsewhere. 


The author is highly grateful to Dr. M. K. Rout, Reader in Chemistry, for his 
kind help and guidance in the work. 
MAYURBHAN] CHEMICAL LABORATORY, - 


RAVENSHAW COLEEGE, ~ Received October 29, 1956. 
CUTTACK-3. 
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AN ALTERNATE SYNTHESIS OF 7-CHLORO-4-(4’-HYDROXY)- 
ANILINOQUINOLINE 


By AcurintyA K. Sen AND P. Basu 


Synthesis of 7-chloro-4-(4’-hydroxy)-anilinoquinoline by cyclodehydration of 8-m-chloroani'ino-c- 
carbethoxyacryio-p-methoxyanilide has been described. 


The usual procedure for the preparation of 4-aminoquinoline derivatives involves 
treatment of the requisite 4-chloroquinoline with requisite amines. Thus, camoquin, 
7-chloro-4-(4’-hydroxy-3’-diethylaminomethy])-anilinoquinoline, the well-known anti- 
malarial drug of commerce, was synthesised from 4 :7-dichloroquinoline, the preparation 
of which involved a large number of steps and removal of one 5-chloro isomer from 
one intermediate step, thereby reducing the yield in one of its process of its manufacture 
(Kenyon etal., Ind. Eng. Chem., 1949, 41, 604). The other process which requires 
the use of ethoxymethylenemalonic ester is rather costly. 


Price and Boekelheide (J. Amer. Chem. Soc., 1946, 68, 1246) established a 
general method by which a 4-substituted aminoquinoline could be directly synthesised _ 
by cyclodehydration of f-anilinoacrylamides, followed by hydrolysis and decarboxyla- 


tion according to the following scheme : 
NH.R 


Cc 
NZ 
where R = c7S 


| 


Ring-closure always took place involving the para position in the case of meta- 
substituted anilines, affording 7-isomeric quinolines only. The reaction takes place 
smoothly when ‘R’ in the stiucture is an aromatic nucleus. But the 4-alkylaminoquino- 
lines in which the alkyl group contained an amino-substituent, failed entirely. Thus, 


The present work was completed in 1953 on a project under the auspices of the Council of Scientific 
and Industrial Research, ‘The publication was delayed due to one of the authors’ (A.K S.) mission to 


U.S.A. 
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the attempts of Price and Boekelheide (loc. cit.) for the synthesis of Chloroquin base, 
employing the above series of reactions, was without success. It was then considered 
to be of interest to study the cyclodehydration of 8-m-chloroanilino-z-carbethoxyacrylo- 
b-methoxyanilide to the quinoline derivative, which on subsequent hydrolysis, decar- 
boxylation and demethylation would furnish the desired 7-chloro-4-(4’-hydroxy)-anilino- 
quinoline. For this, p-anisidine was first allowed to react with malonic ester ; the 
proportion of the desired carbethoxy-acet-p-anisidide was reduced due to the formation of 
the dianilide in spite of the use of a large excess of malonic ester. ‘The amide was then 
directly condensed with ethyl orthoformate and m-chloroaniline to furnish the desired 
8-m-chloroanilino-x-carbethoxyacrylo-p-methoxyanilide in good yield. But the cyclo- 
dehydration of the compound afforded the 3-carbethoxyquinoline derivative in poor 
yield, which was hydrolysed and decarboxylated to 7-chloro-4-(4’-methoxy)-anilinoqui- 
noline and compared with an authentic sample prepared in an unambiguous way by 
reacting p-anisidine with 4:7-dichloroquinoline. The compound was demethylated 
with hydrobromic acid to furnish the hydroxy compound, which on the application 
of the Mannich reaction, using diethylamine, would give camoquin. 


When the work was completed, we came across an abstract of a patent in which 
the above series of reactions using p-phenetidine instead of p-anisidine have been des- 
cribed (Indian Patent 46,767 ; Chem. Abs., 1953, 47, 10557) 


EXPERIMENTAL 


Carbethoxyaceto-p-anisidide,—A mixture of p-anisidine (30 g.) and malonic ester 
(100 g.) in.a Claisen flask was quickly heated in an oil-bath to 150°. Soon the reaction 
set in and the alcohol began to distill over. As the reaction slowed down, the tempera- 
ture was gradually raised to 175° and maintained thereabout until no further amount 
of alcohol distilled over, Based on the amount of p-anisidine used, theoretical amount 
of alcohol was collected. Excess of malonic ester was then removed from the reaction 
mixture under reduced pressure. The residue was dissolved in minimum amount of 
alcohol (ca. 200 c.c ) and filtered hot. The dianilide, which separated on cooling, was 
filtered off and was washed with a small amount of alcohol. The dianilide on crystal- 
lisation from a large volume of alcohol melted at 226-28°. The filtrate was clarified 
with charcoal and the solvent distilled off. ‘The residue was then refluxed with petro- 
leum ether (50-80°), cooled and the separated solid (30 g.) was collected, m.p. 68-70°. 
On recrystallisation from benzene-petroleum ether, "the colorless needles melted at 70- 
72°. (Found: N, 5.65. C,,H,;0,N requires N, 5.90%). 


mixture of carbetho- 
xy-p-anisidide (32 g.), ethyl orthoformate (20 g.) and m-chloroaniline (19.2 g.) in a 
Claisen flask was slowly heated in an oil-bath to 180°, when theoretical amount of 
alcohol slowly distilled over. After cooling, the reaction mixture was dissolved in 
minimum amount of rectified spirit and filtered hot. The crystalline product obtained 
was collected and was twice recrystallised from the same solvent, m.p. 114°, 
yield 14g. (Found: N, 6.99. CisH,,.0.N.CI requires N, 7.47%). 
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7-Chloro-3-carbethoxy-4-(4'-methoxy)-anilinoquinoline.—To a solution of 33.7 g. 
of acrylate in 2co c.c. of dry thiophene-free benzene, 17.5 c-c. of POCI, was added 
and the mixture was refluxed on a water-bath for 10 hours. After the reaction was 
over, benzene and the excess of POCI, were distilled off under reduced pressure. The 
residual viscous mass solidified on cooling. This was then warmed with aqueous potas- 
sium carbonate. The pasty mass was crystallised twice from alcohol to yield almost 
colorless needles, m.p. 132-34°, yield 6 g. (Found: N, 7.38. C,sH,,O;N,Cl requires 
N, 7-85%). 
7-Chloro-4-(4’-methoxy)-anilino-3. quinoline Carboxylic Acid.—Ethy] 7-chloro-4-(4’- 
methoxy)-anilino.3-quinoline carboxylate was dissolved in 30 c.c. of 25% methanolic 
KOH solution and was allowed to stand at room temperature for 6 hours. During the 
period the mixture was found to solidify en masse. Methyl alcohol was then removed 
under water pump and the residue dissolved in water, filtered and acidified. The 
precipitated quinoline carboxylic acid was collected, washed thoroughly and dried 
(m.p. 278-280°). This was not characterised but proceeded with the next step. 


7-Chloro-4-(4’-methoxy}-anilinoquinoline.—(a). The above acid (2 g.) was heated 
in a test tube in a bath maintained at 280-90°. After the evolution of CO, had ceased, 
the tube was cooled, powdered and extracted with boiling alcohol. On concentration, 
a crystalline solid separated which on one recrystallisation melted at 206-207° ; undepre- 
ssed on admixture with an authentic sample, m.p. 210-11°, prepared by the method (b). 


(b). Toa solution of p-anisidine ‘6.15 g.) in 50 c.c. of normal hydrochloric acid 
4:7-dichloroquinoline (9.9 g.) was added and the mixture was heated on a_ water-bath 
for 2 hours, kept overnight and filtered. ‘The solid was then stirred with an excess of 
concentrated solution of ammonia, filtered, washed thoroughly and dried (yield 95%); 
this was then recrystallised from rectified spirit, m.p. 210-11°. (Found:N, 9.72. 
C,6H,,;0ON,Ci requires N, 0.81%). 

7-Chloro-4-(4'-hydroxy)-anilinoquinoline.—A sample of 7-chloro-4-(4’-methoxy)-ani- 
linoquinoline (6 g.) was treated with 60 c.c. of constant boiling hydrobromic acid and 
the mixture was heated under reflux for 8 hours, cooled, filtered in a sintered glass 
funnel and washed with a small quantity of water. The quinoline hydrobromide was then 
stirred with an excess of concentrated solution of ammonia, filtered, washed thoroughly 
and dried (yicld 80%) and recrystallised from rectified spirit, m.p. 256-58°. The 
mixed melting point determination with a sample prepared by the method of Bur- 
ckhalter et al. (J. Amer. Chem. Soc., 1950, 712, 1024) recorded no depression. 
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BENZYLisof HIURONIUM CHLORIDE AS A REAGENT FOR DITHIO- 
CARBAMIC ACIDS, XANTHIC ACIDS, ALKYL THIOSULPHURIC 
ACIDS AND SULPHINIC ACIDS 


By C. N. V. Nampury 


The use of benzylisothiuronium chloride as a reagent has been extended for the identification of 
dithiocarbamic acids, xanthic acids, alkyl thiosulphuric acids and certain sul!phinic acids. The 
nelting points and analytical data pertaining to the derivatives ate presented. 


Donlevy (J. Amer. Chem. Soc., 1936, 58, 1004) discovered in benzylisothiuronium 
‘chloride a reagent for the identification of carboxylic acids. This was followed by 
Chambers and Watt (J. Org. Chem., 1941, 6, 376) and Campaigne and Suter (J. Amer. 
Chem. Soc., 1942, 64, 3040) by its extension to the identification of sulphonic acids and 


by Bair and Suter (ibid., 1942, 64, 1978) for the identifization of alkyl hydrogen sulphates. 
It has now been found that the reagent can be used with ease and success for the 
identification of (i) dithiocarbamic acids, (ii) xanthic acids, (iii) alkyl thiosulphuric 
acids and (iv) sulphinic acids. The acids of the first three categories are known 
only in the form of their salts. Many sulphinic acids are unstable and deteriorate on 
storage. An easy and dependable method for the identification of these acids is 
therefore of interest. The results are presented in Tables I-IV. 


ExPERIMENTAL 


Benzylisothiuronium Salts of Dithiocarbamic Acids.—Alkali, ammonium or 
the amine salts of dithiocarbamic acids were prepared by the usual methods, viz., by the 
action of the amine and carbon disulphide, or amine and carbon disuiphide and alkali 
or ammonia in a suitable medium such as water, alcohol or ether. The precipitation 
of the Donlevy salt of dithiocarbamic acid was generally carried out in 5.% cold 
rectified spirit with an excess of the reagent in the same solvent. In the case of 
aliphatic dithiocarbamic acids only aqueous medium was used. The aromatic or 
aromatic-aliphatic derivatives tend to decompose in purely aqueous media. 


Since dithiocarbamates as a class are unstable compounds, care is necessary in 
their crystallisation. The solvent used for crystallisation is mentioned in Table I 
along with other relevant data. 
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No. Benzylisothiuronium salts 
of dithiocarbamic acidst+. 


I. Methyl 
isoPropyl** 
3: Dimethyl] 
4. Diethyl 
Methylpheny!1 
6. Ethy!pheny! 
7 Pheny! 
8. o-Tolyl 
9. m-Tolyl 
10. p-Tolyl 


TABLE I 
M.P. Cryst. from. 
40% Methanol- 
benzene 
110° Ethyl] acetate 


143° 80% Alcohol 
148.5° 50% Alcohol 


102°(d) 40%, Methano!- 


benzene 

111° di Do 

111° d) Do 

108° (d) Do 

30% Methano!- 
benzene 

102.5°(d) 40% Methanol- 
benzene 


C. N. V. NAMBURY 


Mol. formala. 


C19H15N3S3 


Ci2HigN3S3 


CigHigN3S3 
CisHy7N3S3 
CigHigN3S3 

Do 


Do 


* These figures refer to the percentage of sulphur in the compounds. 
** isoPropylammoaium isopropyldithiocarbamate, m.p. 145° (d) does not appear to have been 


described. 


+ References fcr preparation of dithiocarbamic acids: 1. 


Bull. soc. chim., 1,02, iii, 27, 808. 6. Sameas ins. 7. Freund & Bachrach, Annalen, 1895, 285, 


199. 8. Heller & Bauer, J. prakt. Chem., 1902, ii, 68, 370. 9. Same as in 8, 
(The number refers to the corresponding serial number of the salts). 


J. parkt. Chem., 1902, ii, 65, 371. 


% Nitrogen 
Found. Calc. 
16.18 15.38 
13.82 13.95 
13.80 13.76 
31.30* 31.48* 
12 9! 12.60 
29.00* 28.83* 
11 84 12.03 
11.55 II 57 
12 47 12.55 
11.58 12.03 
12.27 12.03 
11.99 12.03 


Freund & Asbrand, Annalen, 1895, 285, 
175. 2. Delepinne, Ann. chim. phys., 1903, vii, 29, 95. 3. Grodzki, Ber., 1881, 1%, 2756. 5. Delepine, 


Benzylisothiuronium Salts of Xanthic Acids.—The xanthates were prepared 


10. Heller & Bauer, 


by the usual action of carbon disulphide on potassium alcoholates (Vogel, ‘‘Practical 


Organic Chemistry”, 1054, 2nd Ed. p. 483). 


The benzylisothiuronium derivatives 


of alkyl xanthates were readily prepared by treating the potassium salts with benzyl- 


isothiuronium chloride in very dilute alcohol. 


The xanthate was dissolved in the 


minimum amount of 5-10% rectified spirit and a concentrated solution of benzyliso- 
thiuronium chloride in the same solvent was added dropwise with stirring and 
cooling. ‘The crude product was collected at suction, dried and crystallised. The 


results are presented in Table IT. 


No, Benzvlisothiuronium salts 
of alkylxanthic acids. 


K methyl 

K ethy! 

K n-propy 
K n-butyl! 
K isobutyl 
K sec.-butyl 
K isoamyl 


Tasie II 
M.P. Cryst. from. 


89.5-G0° CHCl; 


98° Do 
95-96° 80% EtOH 
103° 70% 
95.5° 50% 
106° 60% ” 
110° 70% +» 


+ 
* CH;0.C.SH,N = 


Mol, formula, 


C19H,ON2S3* 
Ci2HgON,S; 
Do 
Do 


NA; 
— CH,Ph 


% Nitrogen. 
Found. Calc. 
10 31 10 22 

9.80 9-73 
9.21 9.27 
8.78 8.86 
8.97 8.86 
8.76 8.86 
8.39 8 49 
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BENZYLisOTHIORONIUM CHLORIDE AS REAGENT FOR DITHIOCARBAMIC ACIDS 911 


Benzylisothiuronium salts of alkyl acid thiosulphates (Bunte salts) were prepared 
by treating concentrated aqueous solutions of the pure Bunte salts with an excess of 
concentrated aqueous solution of benzylisothiuronium chloride. The derivatives were 
readily crystallised from dilute alcohol or ethyl acetate. 


p-Bromobenzyl thiosulphate was found to furnish two varieties of crystals with 
benzylisothiuronium chloride—one, the more soluble variety (mother-liquor on concen- 
tration gave fine crystals) and the other, the more sparingly soluble crystals. ‘This is 
probably due to dimorphism. Results are presented in ‘I'able III. 


III 


No. Benzylisothiuron‘um salts M.P. Cryst from. Mol. formuia % Sulphur 
from thiosulphates*. Found. Calc, 
I. Na benzyl 131° 50% EtOH CisH)g03N2S3 26 1 25-94 
2. Na p-nitrobenzyl 128.5° 40% ,, 23-44 23.14 
3. Na p-bromobenzy! 144° Rectified spirit 21.85 21.38 
127° Ethyl acetate Do 21.90 21.38 
4. Na ethy! 101° Do 27.46 27.12 


* References to preparation of Bunte salts: 1. Purgotti, Gazzetta, 1890, 20,25. 2. Price and 
Twiss, J. Chem, Soc., 1908, 98, 1403. 3. Sameasin2. 4. Otto and Rosing, Ber., 1892, 28, 989. 


Benzylisothiuronium derivatives of aromatic sulphinic acids were prepared by mixing 
concentrated aqueous solutions of aromatic sulphinic acids with that of benzylisothiuro- 
nium chloride. The derivatives came out in well-defined crystals from 50% rectified 
spirit. The melting points are presented in Table IV. 


Taste IV 


No. Benzylisothiaronium salts M.P. M.P. reported Mol, formula. % Sulphur. 
of sulphinic acids. by & Found. Cale. 
owell. 


Benzene 159° 154-55° 21.16 20.78 
2. p-Toluene 168° 167-68° CysHysO2N2S2 19.66 19.87 
3. p-Bromobenzene 163° 171-72" 17-10 16.53 
4. p-Chlorobenzene 170° 18.75 18.67 
5. -Naphthak ne 165° 168-69° 18.43 17 87 
6. a-Naphthalene 180° ses Do 18.26 17.87 


* J. Chem, Soc., 1952, 3728. 

Sincere thanks of the author are due to Dr. R. H. Sahasrabudhey for his interest, 
to the U. P. Govt. Scientific Research Committee for a grant and assistantship, and 
to Principal Dr. S. S. Joshi for the facilities. 
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TRITERPENOIDS. PART VIII. TRITERPENES FROM THE BARK OF 
ERVATAMIA CORONARIA STAPF. 


By S. ParrAnt RAMAN AND A. K. BARUA 


The stem-bark of Ervatamia coronaria has been found to contain (i) a-amyrin and its acetate, (ii) 


lupeol and its acetate and (iii) 8-sitosterol. 


' Ervatamia coronaria Stapf. (syn. Tabernaemontana coronaria R. Br.) is a common 
garden plant belonging to the family of Apocyanaceae. Several parts of the plant are 
used in indigenous system of medicine (Kirtikar and Basu, ‘Indian Medicinal Plants’’, 
Vol. II, p. 1577). From the bark of E. coronaria, Ratnagiriswaran and Venkata- 
chalam (Quart. J. Pharm. Pharmacol., 1939, 12, 174) isolated a crystalline substance 
(m.p. 180-81°) with properties resembling those of a resin alcohol, and also two phar- 
macologically active alkaloids, named tabernaemontainine (m.p. 208-10°) and coronarine 
(m.p. 196-98°). Wari and Ahmed (Pakistan J. Sci., 1949, 1, 128) also reported the 
presence of tabernaemoztanine and a crystalline resin alcohol (m. p. :85-87°) which 


was not fully characterised. 
It appeared of interest to us to investigate the bark of this plant. From the 


petroleum ether extract we have isolated the triterpene alcohols, &-amyrin and lupeol 
along with their acetates and also a sterol mixture from which §-sitosterol could be 
obtained in a pure state, and identified. The occurrence of the above triterpene alcohols 
as their acetates in nature.is not very uncommon and has been reported as early as 


1912 by Ultée (Chem. Weekbl., 1912, 9, 773). 


ExPERIMENTAL 


Air-dried powdered bark (1 kg.) was exhaustively extracted with petroleum ether 
(b.p. 60-80°). Removal of the solvent left a light yellow viscous mass which was 
taken. up in the minimum volume of benzene and adsorbed on a column of Brockmann 
alumina (50cm x 2cm). The column was then eluted with petroleum ether (b.p. 
60-80°, 1.5 litres), petroleum ether-benzene mixture (1:1, 300 c.c.), benzene (500 c.c.) 
and finally with chloroform (500 c.c.), The petroleum ether eluate, on crystallisation 
from chloroform-methanol mixture, gave an almost white amorphous mass, m.p. 138-82° 
(5.8 g., Fraction A). The petroleum ether-benzene and benzene eluates gave only very 
small amounts of gummy residues. The chloroform fraction, on crystallisation from 
chloroform-methanol mixture and subsequently from aqueous ethanol, yielded colorless 
crystalline flakes, m.p. 115-30° (0.9 g., Fraction B). 

Fraction A was dissolved in minimum volume of benzene and adsorbed on a 
column of active alumina (48cm x 2cm), The column was then eluted with petro- 
leum ether (b.p. 40-60°, 600 c.c.) and 25 c.c. portions were collected .successively. 
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From the different fractions solid residues were obtained which had meiting point ranges 
from 154°-185°. These solids were mixed up and crystallised from chloroform-methanol 
mixture, when two fractions having m.p. 185-95° (Fraction C) and m.p. 108-210° 
(Fraction ‘Dj respectively were obtained. The column was then successively eluted 
with petroleum ether (b.p. 60-80°) - benzene mixture (1:1, 600 c.c.) and chloroform 
(300 ¢.c.). Both these eluates furnished white crystalline residues having m.p. 142-59°. 
On repeated crystallisations from.aqueous ethanol, the m.p. rose to 156-63" (0.6 g., 
Fraction E). 

Fraction C was rechromatographed over active alumina using petroleum ether 
(b.p. 60-80°) as the eluent and the residue from the eluate was repeatedly crystallised 
from chloroform-methanol mixture, when shining leaflets, m.p. 221-22°, [a], + 70° 
(in CHCI;), were obtained. (Found: C, 81.69; H, 11.25. Cale. for Cs2H;,0,:C, 
81.99; H, 11.12%). It did not depress the melting point of an authentic sample of 
a-amyrin acetate. The substance was hydrolysed with alcoholic caustic potash and 
on crystallisation of the product from aqueous alcohol gave long needles, m.p. 185-86°, 
which depressed the m.p. of the parent substance but not that of a sample of «-amyrin. 
Found:C, 84.31; H, 11.9. Cale. for Cy,Hsv0:C, 84.44; H, 11.81%). The above 
hydrolysis product yielded, on benzoylation by the usual method, a benzoate, m.p. 
197-98°, which did not depress the m.p. of an authentic sample of “-amyrin benzvate. 
(Found : C, 83.65 ; H, 10.4. Cale, for C,7H;,0,: C, 83.7 ; H, 10.3%). 

Fraction D, on rechromatography over alumina and repeated crystallisations from 
chloroform-methanol mixture, gave needles, m.p. 213-15°, [%]» + 47°.5 (in CHCI,) 
whose identity with lupeol acetate was established by a direct comparison of the m.p. 
and mixed m.p. (Found: C, 81.8; H, 10.99. Calc. for C3,Hs20,: C, 81.99 ; H, 
11.12%). The substance could be hydrolysed to yield a product crystallising as needles 
from aqueous ethanol, m.p. 211-12°, which depressed the m.p. of the parent compound 
but the m.p. remained unchanged when mixed with lupeol. (Found:C, 84.29; H, 
11.92. Calc. for C3.H5.0: C, 84.44 ; H, 11.81%. The benzoate of this product formed 
colorless rectangular plates, m.p. 261-62°, which were identificd as those of lupeol ben- 
zoate by comparison of the mixed m.p. (Found: C, 83.59; H, 10.5. Calc. for 
C3;H;,0, :C, 83.7 ; H, 10.3%). 


Fraction E was rechromatographed over alumina but there was not much improve- 
ment in the melting point. It was benzoylated and the product, on cromatographic 
resolution and crystallisation from ether-metlianol mixture, gave two compounds, m.p. 
196-97° and 262-64°, which were found to be identical with a-amyrin benzoate and 
lupeol benzoate respectively, by comparison of the mixed melting points. ‘The indivi- 
dual benzoates furnished on hydrolysis the corresponding alcohols. Thus Fraction E 
is proved to be a mixture of the free triterpene alcohols-lupeol and a-amyrin. 


Fraction B was directly acetylated and the product on chromatographic resolution 
over Brockmann alumita and crystallisation from aqueous ethanol gave a compound, 
m.p. 126-27°, [a]o-41°.5 and another compound, m.p. 136-38°, in iow yield. The 
latter could be hydrolysed to a substance, m.p. 141-48°, but the yield was too low for 
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further study. The former compound did not depress the m.p. of an authentic sample 
of f-sitosterol acetate. (Found: C, 81.42; H, 11.5. Cale. for C,,Hs,02:C, 81.52; 
H, 11.44%). This on hydrolysis gave f-sitosterol, m.p. 136-37°, the identity of which 
was established by the mixed melting point method. (Found: C, 83.9; H, 12.2. 
Cale. for CasHs0O: C, 83.99 ; H, 12.15%). Italso gave a benzoate, m.p. 144-45”. 
(Found: C, 83.24; H, 10.5. Cale. for CssHs.O,: C, 83.34; H 10.49%). 

Further investigation of the bark is under progress. 


The authors desire to express their sincere thanks to Dr. D. M. Bose, Director of 
this Institute, and Dr. P. K. Bose, Head of the Department of Chemistry, for their 
interest in this work. Thanks are also due to Mrs. C. Dutta for the micro-analysis 
and to the Ministry of Education, Government of India, for the grant of a National 
Research Fellowship to one of them (A.K.B.). 


Bosk RESEARCH INSTITUTE, 
CALCUTTA. Received September 24, 1957. 
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SUBSTITUTED DICARBOXYLIC ACIDS. PART I. SYNTHESIS OF 
2-METHOXY-5-CHLORO.-, 3-CHLORO-4-METHOXY- AND 
3:4-DICHLORO-PHENYLSUCCINIC ACIDS 


By D. K. Gence J. J. Trivep1 


Several substituted phenylsuccinic acids have been synthesised using Lapworth's method. 


Substituted succinic acids were required in this laboratory in connection with 
the synthesis of physiologically active compounds. Lapworth’s method (J. Chem. Soc., 
1922, 121, 49, 1699 2741 ; 1925, 560) is convenient for synthesising substituted succinic 
acids from the appropriate aldehydes. Dave, Trivedi and Nargund (J Univ. Bombay, 
1938, 7, 191) utilised it to prepare 3 :4-dimethoxyphenylsuccinic acid from veratral- 
dehyde. In this paper we have synthesised the substituted phenylsuccinic acids using 
2-methoxy-5-chloro-, 3-chloro-4-inethoxy- and 3 : 4-dichloro-benzaldehydes. 


ExPERIMENTAL 


Sodium cyanoacetate solution was prepared according to the known procedure 
(“Organic Synthesis’, Coll. Vol. I, p. 181). . 2-Hydroxy-5-chloro- and 3-chloro-4- 
hydroxy-benzaldehydes were prepared in 26% and 12% yicld respectively by the 
Reimer-Tiemann reaction from p-chlorophenol and o-chlorophenol, which were methyl- 
ated by dimethyl sulphate and caustic soda to the corresponding methoxyaldehydes. 
3 :4-Dichlorobenzaldehyde was of Eastman’s practical grade. 


The condensation of aldehyde with sodium cyanoacetate was effected as described 
in ‘Organic Synthesis” (loc. cit.). Yields of cyanoacrylic acids were quantitative. 


The acrylic acids were converted by the Fischer-Speier method into their esters, 
which were also directly obtained by the condensation of aldehydes with ethyl cyano- 
acetate in presence of piperidine. The dicyano compound was prepared from the 
ester and was hydrolysed to the succinic acid. In the preparation of 2-methoxy-5s- 
chloro- and 3-chloro-4-methoxy-phenylsucciuic acids, the method of Dave et al. 
(loc. cit.) was used, while in the case of 3:4-dichlorophenylsuccinic acid, the known 
method was used (‘Organic Synthesis’’, Coll. Vol. I, p. 451). Yields of succinic acids 
were quantitative. The succinic acids and their derivatives are tabulated below. 


TasLe I* 


Name of the componnd. M. P. or B,P. Formula. % Chlorine. 
& cryst. shape Found. Calc. 


1. a-Cyano-8-2-methoxy-5-chloro- Yellow needles from acetic Cy) Hg03NC1 15.1%! 15.0% 
phenyl-acrylic acid acid ; 230° Equiv. 234.0 237.5 
2. Ethyl ester of (1) Needles from dil. alcohol ; — C)3H),O3NCl 13.2. 13-4 
96° 
M- p. s’ are uncorrected. 


‘ 


Name cf the compound. 


2. 2-Methoxy-5 chloropheny]- 
succinic acid 


4. Dianilide of (3). 


5. Di-p-toluidide of (3) 

6. Imide of (3) 

7. 2-Methoxy-5-chioropheniyl- 
succinic anhydride 

8. a-Cyano-8-3-chloro-4-methoxy- 
phenyl-icrylic acid 


». Ethyl ester of (8) 


10. Ethy! a8-dicyano-3-chloro-4- 
methoxypheny]propionate 

1. 3-Chloro-4-meth>xypheny!- 
succinic acid - 


2. Dianilide of (11) 


t 3. Mono-anilide of (11) 


14. Di-p toluidide of (11) 


15. Imide of (11) 
16. 3-Chloro-4-methoxyphenyl- 
succinic anhydride 
*17. a-Cyano-f-3 :4-dichlorophenyl- 
acrylic acid 
18. Ethyl ester of (17) 
19. 3 :4-Dichlorophenylsuccinic 
acid 
20. Mono-anilide of (19) 


21. Dianilide of (19) 


22. Di-p-toluidide of (19) 


23. Imide of (19) é 


24. 3 :4-Dichloropbenylsuccinic 
anhydride 
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TABLE I (conid.) 


M. P. or B, P. 
& cryst. shape. 
Granules from hot water ; 
176° 

Shining needles from 
alcohol ; 178° 

Do ; 176° 
Do ; 175° 

Granules from benzene- 

petrol ; 131° 

Needles from acetic acid ; 
234° 
Needies from dilute 
alcoho! ; 134° 

Do ; 104° 


Granules from hot water ; 
195° 

Shining needles from 
alcohol ; 192° aid 
Granules from alcohol ; 
184° 
Shining needles from 
alcohol ; 160° 

Do ; 159° 

Yellow liquid ; 

250°-55°/13 mm. 

Shining needles from acetic 
acid ; 168° 
Needles from alcohol ; 124° 
Granules from hot water ; 
205° 

Needles from alcohol ; 160° 


Needles from dil. alcohol ; 
120° 

Needles from dil. alcoho! ; 
141° (decomp.) 

Needles from dil. alcohol ; 
136° 

Micro-cryst. powder from 
benzene-petrol 110° 


L. D. Arts anp M. G. Science Institute, 
AHMEDABAD-9, 


* Chem Abs., 1956, 80, 15577; Ethyl. Corp. . Brit. Pat., 737, 753/1955 report m/p. 168-9°. 
Thanks of the authors are due to the Gujarat University for the award of a research 
fellowship (to D.K.G.) and a research grant (to J.J.T.). 


Formula. % Chlorine 
Found, Ca! 
Cy,HyO;Cl 13-4 13.2 
Equiv. 133.0 134.3 
8.8 8.9 
8.3 
14.9 14.8 
Cy H30,Cl 15.0 14.5 
15.2 15.0 
Eyuiv. 234.0 237.5 
13-2 15.4 
12.4 12.5 
13.4 13.2 
Equiv, 131°0 134.3 
9.0 18 9 
Cy7HysOyNCl 10.7 10.6 
Egniv. 336.7 333-5 
- CosH503N_C1 8.3 8.1 
Cy 14.9 14.8 
14.6 14.8 
29.5 29 4 
Equiv. 246.5 242.0 
26,1 26.3 
CypHs0,Cly 27.0 27.1 
Equiv. 134.0 131.5 
21.1 21.0 
Equiv. 342.0 338.9 
17-3 17.2 
15.9 16.1 
29.3 26.1 
28.8 29.0 


Received July 2, 1957. 
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P-7, Mission Row Extension, 4/2B, Asaf Ali Road, 22, Linghi Chetty Street, 


CALCUTTA 1. NEW DELHI. MADRAS 1. 


S.P./GD/59 
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SPECIALLY MADE 


Apparatuses 
Fer 


* BOILING POINT TEST 
* FREEZING POINT TEST 
* ARSENIC TEST 


B. P. (1953) Standard. 


Please Enquire to 
SCIENTIFIC GLASS APPARATUS MFG. CO. 


11/2 Harinath Dey Road, Calcutta-9 


Phone : East 4411. Gram : Sigan:ko, 


BOROSIL 


LABORATORY GLASSWARE 


such as 


FLASKS, REAKERS, CONDENSERS, MEASURING DO YOU KNOW 
FLASKS, MEASURING CYLINDERS, PIPETTES & Sigcol Index combines three in one ? 
ANY SPECIAL APPARATUS MADE TO DESIGN Behind every Index beaker aad flask 
and yeucan see long experience backed by 
& AMBER cf guaran‘ee for laboratory work. It is 


* Resistant to Chemical reagents 


ALL OTHER APPARATUS & EQUIPMENT 


MANUFACTURED TO CLIENT’S DESIGN Resistant to mechanical shocks 


* Resistant to heat (coefficient of expan- 
“sion is only 8.4 1076), 


Sele Distributors : 
INDUSTRIAL & ENGINEERING GHARPURE & CO 
APPARATUS CO. PRIVATE LTD. P-36, Royal Exchange Place Extn. 


CHOTANI ESTATES, PROCTOR ROAD Calcutta | 
GRANT ROAD, BOMBAY 7. . 
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For Laboratory Reagent Quality Acids 


To Precise Specifications 


Acid Sulphuric Acid Nitric Acid Hydrochloric 
H.SO,:98% w/w HNO,:60.8% w/w HC1:35.30% w/w 


Sp. gr. 1.840 at 15°. Sp.gr. 1.420 at 15°. Sp. gr. 1.18 at 15” 


Maximum Limits 


of Impurities: 


Non-Volatile Matter : 0.0025 % 0.001 % 0.0015 % 


Chloride (C1) : 

Free Chlorine (Cl) : 
Nitrate (NO,): 
Iodate (103) : 
Sulphate (SO,) : 
Heavy Metals (Pb): 
Iron (Fe): 

(As.O5) : 


Ammonie (NH;): 


Oxygen Absorbed (O): 


0.c003 % 


0.90002 % 


0.0002 % 
0.0001 % 


0.00001 % 


0.0005 % 


% 


0.0001 % 


0.0005 % 
0.0003 % 
0.0002 % 
0.0001 % 
0.05 part 


per million 


0.0002 % 
0.0003 % 
0.0002 % 
% 
9.04 part 


per miilion 


We invite orders and enquiries, 
Write us about your requirements 
for other reagent quality chemicals. 


Bengal Chemical & Pharmaceutical Works, Ld. 
CALCUTTA. :: BOMBAY :: KANPUR 
Office: 6, Ganesh Chunder Avenue, Calcutta-13 
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FOR RAPID & ACCURATE CHEMICAL ANALYSIS 


TINSLEY 


POLAROGRAPH (with derivative circuit) 


Here are some advantages : 


* MICRO ANALYSIS 

* HIGH SENSITIVITY 

* QUALITATIVE AND QUANTITATIVE ESTIMATION 

* SIMULTANEOUS ESTIMATION OF SEVERAL CONS- 
TITUENTS ON ONE POLAROGRAM 

* ADAPTABILITY : ANALYSIS OF METALS, ORGANIC 

& INORGANIC SUBSTANCES ON THE SAME SAMPLE 


* REPEATED ANALYSIS 
* SIMPLIFIED OPERATION FOR USE BY SEMI-SKILLED 


STAFF 
* ROUTINE ANALYSIS WITH SPEED AND ACCURACY 


For further particulars, please contact Sole Agents in India 


1, M , Dalhcusie Sq. 139, Medows Street, 
ango Lane, Dallicusie Sq., O. Box. 1909, BOMBAY-1.  MADRAS-2. 


CALCUTTA-1. 


PIONEER EQUIPMENT CO. PRIVATE LTD. 


* FOR YOUR REQUIREMENTS 
OF ALL KINDS OF EQUIPMENTS FOR RESEARCH * 


RAJ-DER-KAR & CO., 


231, HORNBY ROAD, FORT, BOMBAY-1 


Telephone : 26-2304 
Telegram : ‘TECHLA 


A few of our Agencies : 
* W.A. TAYLOR & CO., U.S. A., 


Organic Chemicals. 


* LUDWIG SEIBOLD, Austria, 
For px Testers, Titrators, For px Comparators, Indicators, 
and Recorders etc. Water Analysers etc. 
* EASTMAN KODAK; U.S. A., * TRACERLAB Inc., U.S. A., 
For All Sorts of Complex For Radiochemicals & Equipment 
for Nuclear Research. 


| 
> 
| 
‘ 
« 
vill 


j.{.C.$, Dee , 1957 


Phone— 34-3176. Telegrams—Nadiachemi, 


NADIA CHEMICAL WORKS PRIVATE LTD. 


C 44, 45 & 46, COLLEGE STREET MARKET, CALCUTTA 


Manufacturers of :— 


CHEMICAL S—Benzene, Toluene, &c., Bromine, 
Halogen derivatives of both Organic and _ Inorganic 
compounds and other fine Laboratory Chemicals. 


2. STILLS for distilling Essential Oils, Alcohols, 


Water, etc. 


RECTIFIERS, CONDENSERS, &c. 


OVENS, Baths &c for Gas, Oil or Electric heatings. 


4. Scientific Apparatus (PHYSICAL, CHEMICAL, 
BIOLOGICAL, &c.) of both Glass and Metal. 


MICRO-ANALYSIS APPARATUS. 


Please ask for Estimates. 
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NOW ! REMOVE CORROSIVE NEEDLE 
VALVeS FROM ALL YOUR GLASS 
SYSTEMS WITHOUT RESORTING 
TO STOPCOCKS 
TEFLON* AND GLASS MANOSTAT 


NEEDLE VALVES ** 
BURETTES, 
SEPARATING FUNNELS, 
DISTILLING HEADS, - 
CHROMATOGRAPHIC TUBES, ete. 


Made by 
THE EMIL GREINER CO., N.Y. U.S.A. 


Write for Bulletin to 
Sole Representatives in India: 


LABORATORY 


FURNISHERS 
DHUN MANSION, VINCENT ROAD, 
DADAR, BOMBAY 14. 
Branch: AHMEDABAD. Phone: 62781 


* Trade-mark for Du Point Tetrafluoroethylene 


Resin. 
** Patent Applied for. 


MADE IN INDIA | 
HIGH VACUUM ROTARY PUMP 
Single Stage & Two Stage 


Suitable for Laboratory use and 
similar in performance to those made 


Germany, England & U. S. A. 


All Indian Materials 
and Constructions. 


BASIC & SYNTHETIC CHEMICALS PRIVATE LTD 
P O. Jadavpur College, Caleutia-32 


PLANTS 
FOR 
HEATING 


IN 
LABORATORY 
INDUSTRY 
KITCHEN 


GANSONS 


PRIVATE LIMITED. 


P.O.B. 5576, BOMBAY-14. 
——Also makers of—— 
Superior Laboratory Fittings 
Atomic Equipments. 


> LABORATORIES 
GAS SUPPLY 


Hil 


MANSFIELD OIL GASCO.L2 


16, RADHANATH ROAD, CALCUTTA IS @ 
Branch—30!, LINGHI 


A 
“4 
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GAS 
PLANT ul 
Laboratory and Industry. 
We have at our back an 
abroad. 
Po Our Speclalities—Pitting of Oil Ges plants, Supply of 
Sclence Laboratory Equipments, Furniture & Wood 
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Laboratory Chemicals §& Reagents 


of a wide range are manufactured by us under expert 
supervision to ensure guaranteed standard & reliability. 


A selection from our range : 


Acetone 

Acid Acetic glacial 99-100% 

Alcohol Amyl 

Alcohol Methy! 

Barium Carbonate 

Barium Chloride THE CALCUTTA 
Benedicts’ Solution CHEMICAL CO., LTD. 
Benzene HEAD OFFICE: 35, Panditia Road, 
Carbon Tetrachloride BRANCH ae sad AT: 
Lead Acetate Delhi, Madras, Bombay, Bangalore, 


: Vizag., Nagpur, Jamshedpur, Patna, 
Liquor Ammon Fort (24/27%) Ranchi, Bhagalpur, Madhupur, Asansol, 


Magnesium Sulphate XL Siliguri. 
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Analytical 
| Reagents 


Indicators 


Reagents for 
Complexometry 


‘Quality of Reagents 


acc, to State Standard, 
|English Edition, 1955. 


For information 


Please Apply to the 
Representative : 


BBHAKTA KIM & Co., 


202, Girgaum Road 
BOMBAY-4. 


PRAHA, CZECHOSLOVAKIA 
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Tel : 22373 : ‘CRUCIBLS' 


PLATINUM 


LABORATORY APPARATUS 
PIONEER MANUFACTURERS IN INDIA 


*WIRES *CRUCIBLES *DISHES 
*FOILS *TIPPED TONGS *J. LAW- 
RENCE SMITH TYPE CRUCIBLES 
*SPOONS *SPATULAE *WIRE GAUGE 
*TRIANGLTS 


TRADE MARK ALL ITEMS 
AVAIABLE FROM READY STOCKS 


All items manufactured from | Reshaping of damaged platinum apparatus 


‘Special Platinum’ guaranteed undertaken at Rs. 3.50 per gram 


Replacement of damaged platinum appa- 
69.9% and over 


-ratus at Rs. 4.50 per gram. 


(All prices subject to fluctuation) 


Any article in platinum manufactured and 


supplied as per specification. 


CATALOGUE GN REQUEST 


RAVINDRA & CO. 


63, DHANJI STREET, 
BOMBAY-3. | 


MING 
XIII 


PUBLICATIONS WANTED 


The following publications are required for the Library of the Indian 
Chemical Society. These may be purchased or received in exchange with the 


publications of the Society. 


1. . Journal of the Chemical Society, London : 
1936, pp. 1-872; 1950—July to Dec. and Index; 1951, pp. 2807 


to end with Index. 


Journal of the Pharmaceutical Society of Japan : 
Available back volumes up to 1955. 

8. Journal of the American Chemical Society : 
Vols. 1-82; Vol. 34, January-June (1912); Vol. 36, July-Dec. 
(1914) ; Vol. 37, January to June (1915); Vol. 53, January-April 


(1931). 


Archiv der Pharmazie : 
Vol. 240 (1902); Vols. 257-259 (1919-1921); Vols. 278-289 
(1940-56). 

5. Berichte der deutschen chemischen Gesellschaft : 

Vol. 68 (1935), Part 1; Vol. 72 (1939), Part IT; and all subsequ:r:! 

volumes. 

Journal of Chemical Education, U. S. A. : 
Vols. 1-6 and Vol. 11. 


7, Chemical Review, U.S.A. 
Vols. 1-11, Vol. 15 (1934), Vol. 17 (1935) and Vol. 30 (1912). 


Please communicate with 


THE HONY SECRETARY 


INDIAN CHEMICAL SOCIETY 


92, Upper Circular Road, 
Po. Box No. 10857, 
Calcutta—o, INDIA. 
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dioxan—water at 35° (Acharya, Das & Patnaik) 

Ervatamia coronaria Stapf., triterpenes from the bark of rene & 
Barua) 
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amoebacides (Kachru & Pathak) 
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Kinetics of ferric thiosulphate reaction (Patnaik, Nanda & Bakshi) 
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Light scattering in soap-solvent systems (Naik & Deshpande) 
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Rizk) 

Titanium tetrabromide, amino derivatives of (Prasad & Tripathi) . 
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U 


af-Unsaturated aldehydes, convenient routes to (Gandhi, Walia 
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Zinc powder, electrolytic (Shome) 


939 


Page 
248 | 


321 


= 
531 
479 
403 
a 


‘Page. Line. Read Sor 
217-227 (throughout) Dihydroflavonol Dihydroflavanol 
754 14* “the two isomers, there 
seems little one can deduce 
from” before “suggested to”’ 
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